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Pursuant to Chapter 14, Section 10.1-1426, Code of Virginia (1950), as amended and regulations
promulgated thereunder by the Department of Environmental Quality (hereinafter referred to as
the Department), a Post-Closure Permit is issued to the United States Army and BAE Systems
Ordnance Systems Inc. (hereinafter referred to as the Permit and the Permittees), for the post-
closure care of two closed hazardous waste management units (HWMU) of one hazardous waste
disposal facility: Unit 5, and Unit 16. The facility is located in Montgomery and Pulaski
Counties at Route 114, PO. Box 1, Radford, Virginia, 24141-0100.

HWMU-5 is a former lined surface impoundment (Neutralization Pond) located at latitude
37°11'12" North and longitude 80°32'15" West. HWMU-16 is a closed hazardous waste landfill
located at latitude 37°11'49" North and longitude 80°31'26" West.

These two UNITs, 5, and 16, at the above facility are currently limited to the following activities:
maintenance and monitoring of one closed hazardous waste surface impoundment (5) and one
hazardous waste landfill (16).



Permit Appendices A through K of Attachment 1 (applying to both units), Permit Appendices
A through K of Attachment 2 {applying to Unit 5), and Permit Appendices A through H of
Attachment 3 (applying to Unit 16). If the Permit and the above attachments conflict, the
Permit conditions shall prevail. The Permittees shall also comply with all applicable regulations
contained in the Virginia Hazardous Waste Management Regulations (VHWMR), 9 VAC 20-60.
and the Resource Conservation and Recovery Act (RCRA) ~ 40 Code of Federal Regulations
(CFR) Parts 260-266, 268, 270-273, 279-282, 148, and 124. Applicable regulations are those
which are in effect on the date of final administrative action on this Permit as well as any self-
implementing statutory provisions and related regulations which are automatically applicable to
the Permittees’ hazardous waste management activities, notwithstanding the conditions of this
Permit.

This Permit is based on the administrative record and the assumption that the information
submitted by the Permittees and contained in the administrative record is complete and accurate.
The Permittees® failure in the application or during the permit issuance process to fully disclose
all relevant facts, or the Permittees’ misrepresentation of any relevant facts at any time, shall be
grounds for the termination or modification of this Permit pursuant to 40 CFR 124.5 and 40
CFR 270.40 through 270.43, and also may be grounds for an enforcement action. The
Permittees shall inform the Department of any deviations from or changes to the information
provided in the application which might affect the ability of the Permittees to comply with
applicable regulations and/or permit conditions, or which alter any of the conditions of the
Permit in any way.

This Permit is effective as ofwa oY and shall remain in effect

until _ e 1, _Qoay unless revoked and reissued in accordance with 40
CFR 124.5, 30 CFR 270.40, and 40 CFR 270.41, terminated in accordance with 40 CFR 124.5
and 40 CFR 270.40, or continued in accordance with 40 CFR 270.51.

Qubes 172014 Hpete & Kpesat it

“Date Signed

Leslie A. Romanchik
Hazardous Waste Program Manager
Office of Waste Permitting and Compliance
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LIST OF ATTACHMENTS

The following Attachments are incorporated, in their entirety, by reference into this Permit.
These incorporated attachments are enforceable conditions of this Permit. Some of the
documents contain excerpts from the Permittees’ Hazardous Waste Permit Application. The
Department has, as deemed necessary, modified specific language excerpted from the permit
application. Additional modifications are prescribed in the permit conditions (Modules I
through VII), and; thereby, supersede the language of the Attachments. Facility operations shall
be in accordance with the contents of the Attachments and this Permit.

ATTACHMENT 1

Appendix A- FACILITY LOCATION MAPS
Appendix A.1- Facility Location Map
Appendix A.2- Geological/Stratigraphic Map
Appendix A.3- Fracture Trace Map
Appendix A.4- Site (Unit) Location
Appendix B- CONTINGENCY PLAN
Appendix B.1.- Tables and Figures
Appendix B.2.- Agreements
Appendix C- CLOSURE NOTICES AND POST-CLOSURE PLANS
Appendix C.1- UNIT Post-closure Notices
Appendix C.2- UNIT Post-closure Plan for Units 5, 7,and 16
Appendix D- FACILITY CONTACT REPRESENTATIVE
Appendix E- SECURITY PROVISIONS AND MAINTENANCE
Appendix F- INSPECTION REQUIREMENTS
Appendix F.1- Example Semi-annual Inspection Log
Appendix F.2- RAAP Benchmark Location Map
Appendix G- PERSONNEL AND TRAINING
Appendix G.1- Outline of Training Program
Appendix G.2- Job Description Summary
Appendix G.3- Personal Training Summary
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IX. QA/QC PROGRAM
IX.B. LABORATORY QUALITY ASSURAN CE/QUALITY CONTROL OBJECTIVES
X. RECORD KEEPING AND REPORTING
XA Documentation
XB Reporting Requirements

Appendix H.1- Groundwater Log Example
Appendix H.2- Example Purge Volume Calculations
Appendix H.3- Example Chain Of Custody Form
Appendix H.4- Recommended Sample Containers And Preservatives
Appendix H.5- Groundwater Monitoring Well Construction Diagram
Appendix H.6- Quality Assurance Project Plan
Appendix H.7- Example Laboratory Quality Assurance Manual
Appendix H.8- EPA III Micro-Purging Guidance
Appendix H.9- Investigative Derived Waste Policy
Appendix I- APPENDIX IX to 40 CFR PART 264: ANNUAL GROUNDWATER

SAMPLING CONSTITUENT LIST
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Unit 5 Information
Appendix A -UNIT HYDROLOGICAL AND GEOLOGICAL INFORMATION
Appendix A.1- Unit Topographic Map and Well Location Map
Appendix A.2- Geologic Cross Sections
Appendix A.3- Potentiometric Surface Maps
Appendix B- (RESERVED) Appendix C- DESCRIPTION OF WASTES
Appendix D- CONTINGENCY PLAN
(Refer to Permit Attachment | Appendix B)
Appendix E- COMPLIANCE (SEMIANNUAL) GROUNDWATER MONITORING
CONSTITUENT LIST
Appendix F- INITIAL GROUNDWATER BACKGROUND DATA
Appendix G- GROUNDWATER PROTECTION STANDARDS

Appendix H- BORING LOGS AND WELL CONSTRUCTION DIAGRAMS: Unit 5

Appendix I-  CORRECTIVE ACTION PLAN FOR HAZARDOUS WASTE MANAGEMENT

UNIT 5
Appendix LA Supporting Information from Investigational Activities (Partially
Included)
Appendix [.B Analytical Laboratory Data and Data Validation Reports (Not
Included)
Appendix 1.C Development of Remedial Timeframe Predictions

Appendix J- CA TARGETED CONTAMINANTS — GPS AND SEMI-ANNUAL
MONITORING LIST FOR UNIT §

Appendix K- (REDUCED) ANNUAL MONITORING CONSTITUENTS IN APPENDIX IX
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Unit 16 Information
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Appendix A.1- Unit Topographic Map and Well Location Map
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DEFINITIONS

For the purpose of this Permit, terms used herein shall have the same meaning as those in 9 VAC
20-60-12, 9 VAC 20-60-14, and 9 VAC 20-60-17, unless this Permit specifically states
otherwise; where terms are not otherwise defined, the meaning associated with such terms shall
be as defined by a standard dictionary reference or the generally accepted scientific or industrial
meaning of the term.

a. All citations to 40 CFR Parts 124, 260, 261, 262, 263, 264, 265, 266, 268, 270,273, and 279
are as adopted by reference in the VHWMR at 9 VAC 20-60-124, -260, -261, -262, -
263, -264, -265, -266, -268, -270, -273, and —279.

b Area of Concern (AOC) -
An area at the Facility or an off-site area, which is not at this time known to be a solid
waste management unit, where hazardous waste and/or hazardous constituents are
present or are suspected to be present as a result of a release from the Facility.

. ¢ Plume Monitoring Wells -
Those groundwater monitoring wells designated by Permit Conditions V.D.1.a and
V.D.2.a, and located as shown in Appendix A.1 of Permit Attachment 2 for Unit 5 and
Appendix A.1 of Permit Attachment 3 for Unit 16, respectively.

d Days -
Except as otherwise provided, calendar days.

e Department -
The Virginia Department of Environmental Quality or the Department (with the address
as specified in Permit Condition I.E.(3).

f Director -
Director of the Virginia Department of Environmental Quality, his designee or
authorized representative,

& Exceedance -
Any measured concentration greater than established standard. May be verified by
resampling.

h Facility or site -
All contiguous property under the control of the owner or operator seeking a permit
(except for Permit Condition I.B.), for which the definition in 40 CFR Section 260.10
shall apply. For the purposes of this Permit this includes all Radford AAP property that
was identified in the physical description (including structures, appurtenances, and
improvements) as set forth in Permit Module II1.
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i. Hazardous Constituent —
Any constituent identified in Appendix VIII of 40 CFR Part 261, or any constituent
identified in Appendix IX of 40 CFR Part 264 and Appendix VII of 40 CFR Part 261.

J. Hazardous Waste Management Unit (HWMU) -
Contiguous area of land on which or in which hazardous waste is placed, or the largest
area in which there is a significant likelihood of mixing hazardous waste constituents in
the same area.

k. Independent Samples -
Samples collected after a new volume of purged water has completely passed through
the filter pack. Sampling interval is calculated based upon aquifer characteristics.

. Permit -
The Permit issued by the Virginia Department of Environmental Quality, pursuant to
Chapter 14, Article 4, Title 10.1, Code of Virginia (1950), as amended, and the Virginia
Hazardous Waste Regulations (9 VAC 20-60-10 et seq).

m. Permitted Hazardous Waste Management Unit (H wMU) -
The portion of the facility consisting of former surface impoundments or hazardous
waste landfill including all contiguous areas of land on which or in which hazardous
waste may have been place placed, or the largest area in which there is a significant
likelihood of mixing hazardous waste constituents in the same area, as described in
Appendix A of Permit Attachment 1.

n. Permittees -
United States Army (owner) and BAE Systems, Ordnance Systems Inc. (operator) are
the Permittees.

0. Point of Compliance -
Vertical plane at the hydraulically downgradient limit of the waste management unit.

P Paint of Compliance Wells -
Those groundwater monitoring wells at the hydraulically downgradient limit of the
Regulated Unit as designated by Permit Conditions V.D.1.a and V.D.2.a, and located as
shown in Appendix A.1 of Permit Attachment 2 for Unit 5 and Appendix A.1 of Permit
Attachment 3 for Unit 16, respectively,

g Regulated Unit -
Any hazardous waste management unit for treatment, storage, or disposal regulated
under the Virginia Hazardous Waste Management Regulations.

¥ Release -
Any spilling, leaking, pumping, pouring, emitting, emptying, discharging, injecting,
escaping, leaching, dumping, or disposing into the environment.
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s Solid Waste Management Unit (SWMU)-
Any discernible unit at which solid wastes have been placed at any time, irrespective of
whether the unit was intended for the management of solid or hazardous waste. Such

units include any area at a facility at which solid wastes have been routinely and
systematically released.

1. All definitions contained in 40 CFR Sections 124.2, 260.10, 264.141, 270.2 and 9 VAC 20-60-
12 are hereby incorporated by reference into this Permit. Any of the definitions used
above, (a) through (s), shall supersede any definition given in 40 CFR Sections 124.2,
260.10, 264.141, 270.2 and 9 VAC 20-60-12. Where terms are not defined in the
regulations or the Permit, the meaning associated with such terms shall be defined by a

standard dictionary reference or the generally accepted scientific or industrial meaning
of the term.
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MODULE I.
STANDARD CONDITIONS

This Permit has been developed for Radford Army Ammunition Plant (Radford AAP) Units 5
and 16 to ensure compliance with all appropriate reporting and monitoring requirements as
defined by 9 VAC 20-60-10 et seq. for the closed hazardous waste management unit 5 located in
Montgomery County and unit 16 located in Pulaski County at latitude 37°11'12” to 49" North
and longitude 8033°15” to 31'26" West. Hazardous waste management at the Facility addressed
by this Permit is currently limited to the following activity: maintenance and monitoring of one
closed hazardous waste surface impoundment (Unit 5) and one closed hazardous waste landfill
(Unit 16) containing hazardous wastes and various laboratory chemicals as specified in this
Permit.

The Permit Conditions I.A through L.H, LJ, and L.L in this module apply to both units, Unit 5
and Unit 16.

LA. EFFECT OF PERMIT
This Permit authorizes only the management of hazardous waste expressly described in
this Permit and does not authorize any other management of hazardous waste.
Compliance with this Permit generally constitutes compliance, for the purposes of
enforcement, with Chapter 14, Section 10. 1-1426, Code of Virginia (1950), as amended.
[ssuance of this Permit does not convey property rights of any sort or any exclusive
privilege; nor does it authorize any injury to persons or property, an invasion or other
private rights, or any infringement of State or local laws or regulations. Compliance with
the terms of this Permit may not constitute a defense to any action brought under Chapter
14, Section 10.1-1455, Code of Virginia (1950), as amended, or any other law governing
protection of the public or the environment,

LB. PERMIT ACTIONS
This Permit may be modified, revoked and reissued, or terminated for cause as specified
in 40 CFR 124.5, 40 CFR 270.30(f), and 270.40 through 43. The filing of a request for
permit modification, revocation and reissuance, or termination or the notification of
planned changes or anticipated noncompliance on the part of the Permittees do not stay
the applicability or enforceability of any permit condition.

ILC. SEVERABILITY
The provisions of this Permit are severable, and if any provision of this Permit or the
application of any provision of this Permit to any circumstance is held invalid, the
application of such provision to other circumstances and the remainder of this Permit
shall not be affected thereby.
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ID. DEFINITIONS
For the purpose of this Permit, terms used herein shall have the same meaning as those in
40 CFR Sections 124.2, 260.10, 264.141, and 270.2, 9 VAC 20-60-12, 9 VAC 20-60-14,
and 9 VAC 20-60-17, unless this Permit specifically states otherwise; where terms are not
otherwise defined, the meaning associated with such terms shall be as defined by a
standard dictionary reference or the generally accepted scientific or industria] meaning of
the term.

LE. REPORTS, NOTIFICATIONS, AND SUBMISSIONS TO THE DIRECTOR

(1} The Department will review the plans, reports, schedules and other documents
(hereinafter collectively referred to as "submission") submitted which require the
Department approval. The Department will notify the Permittees in writing of the
Department’s approval or disapproval of each submission.

(2)  Inthe event of the Department disapproval in whole or in part of any submission,
the Director shall specify the deficiencies in writing. Document review and
approval shall be in accordance with Permit Section LL (Review & Approval of
Submissions).

(3)  Two(2) complete copies of all reports, notifications or other submissions which
are required by this Permit to be sent or given to the Director of the Department
shall by any method, provided they arrive at the Department of Environmental
Quality by the date on which they are due. These submissions should be
addressed to:

Director

Department of Environmental Quality

Attn: Ms. Leslie Romanchik, Assistant Division Director
Waste Permitting

PO Box 10009

Richmond, VA 23240-0009

(804) 698-4129

Street address:
629 East Main Street
Richmond, Virginia 23219

and one (1) copy to:
Director

Blue Ridge Regional Office
3019 Peters Creek Road
Roanoke, Virginia 24019
(540) 562-6700
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(4)  Each submission required under the schedule of compliance or required by this
Permit (with the exception of data reports) is, upon approval by the Director,
incorporated into this Permit. Any noncompliance with approved submissions
shall be deemed noncompliance with this Permit.

LF. SIGNATORY REQUIREMENTS

All reports or other information requested by the Director shall be signed and certified as
specified by 40 CFR 270.11.

LG. DOCUMENTS TO BE MAINTAINED AT THE FACILITY SITE

The Permittees shall maintain at the facility, until post-closure care is completed and
certified by the owner/operator and an independent professional engineer registered in
Virginia, the following documents (as amended, revised and/or modified):

*  Personnel training documents and records required by 40 CFR 264.16 and this
Permit.

°  Annually adjusted cost estimate for facility post-closure care required by 40 CFR
264.142(b).

*  Operating record required by 40 CFR 264.73, Permit Condition IL.G.1. and
Permit Module III.

*  Inspection schedules and logs required by 40 CFR 264.15(d) and Appendix F of
Permit Attachment 1.

e  Groundwater sampling and analysis plan required by 40 CFR 264.92 and this
Permit.

¢ Groundwater monitoring results required by 40 CFR 264.73(b)(6) and this Permit.

*  All other documents required by Permit Conditions I.H.9 and I.H.12. through
LH.15,

LH. DUTIES AND REQUIREMENTS

LH.1, Duty to Comply
The Permittees shall comply with all conditions of this Permit, except to the
extent and for the duration such noncompliance is authorized by an emergency
permit (see 40 CFR 270.61). Any other permit noncompliance constitutes a
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L.H.2.

LH.3.

IL.HA4.

LH.5.

LH.6.

violation of Titie 10.1, Code of Virginia (1950), as amended, and regulations
promulgated there under and is grounds for enforcement action, permit
termination, revocation and reissuance, modification, or denial of a permit
renewal application.

Permit Expiration

This Permit and all conditions herein will remain in effect beyond the permit's
expiration date if the Permittees have submitted a timely, complete application in
accordance with 40 CFR 270.10(h) and through no fault of the Permittees, the
Director has not issued a new permit, as set forth in 9 VAC 20-60-270.B.5.

Duty to Reapply

If the Permittees wish to or is required to continue an activity regulated by this
Permit after the expiration date of this Permit, the Permittees shall apply for and
obtain a new permit as specified below.

(1) The Permittees shall submit a new and complete application for a new
permit at least 180 days before the permit expires, unless a later date has
been approved by the Director.

(2) Pursuant to 40 CFR 270.10¢h), the Director shall not grant permission for
an application to be submitted later than the existing Permit’s expiration
date.

Need to Halt or Reduce Activity Not a Defense

It shall not be a defense in an enforcement action to argue that it would have been
necessary to halt or reduce the permitted activity in order to maintain compliance
with the conditions of this Permit.

Duty to Mitigate

In the event of noncompliance with the Permit, the Permittees shall take all
reasonable steps to minimize or correct any adverse impact on the environment
resulting from noncompliance with this Permit, and shall carry out such measures
as are reasonable to prevent significant adverse impacts.

Proper Operation and Maintenance

The Permittees shall at all times properly operate and maintain all facilities and
systems of the treatment and controls (and related appurtenances) which are
installed or used by the Permittees to achieve compliance with the conditions of
this Permit. Proper operation and maintenance includes effective performance,
adequate funding, adequate operator staffing and training, and adequate
laboratory and process controls; including appropriate quality assurance/quality
control procedures. This provision requires the operation of back-up or auxiliary
facility or similar systems only when necessary to maintain compliance with the
conditions of the Permit.
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LH.7.

LLH.S.

LH.9.

Duty to Provide Information

The Permittees shall furnish the Director within a reasonable time, any relevant
information the Director may request to determine whether cause exists for
medifying, revoking and reissuing, or terminating this Permit, or to determine
compliance with this Permit. The Permittees shall also furnish the Director, upon
request, copies of records required by this Permit,

Inspection and Entry
The Permittees shall allow the Director or an authorized representative, upon the
presentation of credentials and other documents as may be required by law to:

()

()

(3)

C))

Enter at reasonable times upon the Permittees' premise where a regulated
facility or activity is located or conducted, or where records must be kept
under the conditions of this Permit;

Have access to and copy, at reasonable times, any records kept under
conditions of this Permit;

Inspect at reasonable times any facilities, equipment (including monitoring
and control equipment), practices, or operations regulated or required under
this Permit; and

Sample or monitor, at reasonable times, for the purpose of assuring Permit
compliance or as otherwise authorized by 9 VAC 20-60-10 et seq., any
substance or parameters at any location.

Monitoring and Records

)

(2)

Samples and measurements taken for the purpose of monitoring shall be
representative of the monitored activity. The method used to obtain a
representative sample of the waste to be analyzed must be the appropriate
method from Appendix I to 40 CFR Part 261 or an equivalent method
approved by the EPA. Laboratory methods must be those specified in Test
Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846
(3rd edition, September 1986, as updated) (also see Appendix E of Permit
Attachment 2 and Appendix E of Permit Attachment 3 for Unit 5 and
Unit 16, respectively.

The Permittees shall retain at the F acility or a designated repository, records
of all monitoring information, including all calibration and maintenance
records and all original strip chart recordings for any continuous monitoring
instrumentation, copies of all reports and records required by this Permit,
and records of all data used to complete the application for this Permit for
the duration of the post-closure period. The Permittees shall maintain
records from all groundwater monitoring wells and associated static water
level surface elevations for the duration of the post-closure care period.
These periods may be extended by the Director at any time and are
automatically extended during the course of any unresolved enforcement
actions.
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LH.10.

LH.11,

LH.12.

(3) Records of monitoring information shal] specify:

. The date, exact place, and time of sampling or measurements;

*  The individual(s) who performed the sampling or measurements;
©  The date(s) the analyses were performed;

®  The individual(s) who performed the analyses;

©  The analytical techniques or methods used; and

*  The results of such analyses.

Reporting Planned Changes

The Permittees shall give written notice to the Director as soon as possible of any
planned physical alterations or additions to the permitted Facility which will or
has the potential to affect the Regulated Units or the associated groundwater
monitoring system. This written notice shail include a detailed description of all
incidents of noncompliance reasonably expected to result from the proposed
changes.

Anticipated Noncompliance

The Permittees shall give advance notice to the Director of any planned changes
in the permitted F acility or activity which may result in noncompliance with the
Permit requirements. -

Twenty-four Hour Reporting

The Permittees shall report to the Director any non-compliance which may
endanger human health or the environment. Information shall be provided orally
within 24-hours of the Permittees becoming aware of the circumstances.
Information specified in Permit Conditions LH.12.(1). and (2). shall be reported
verbally within 24 hours:

(1) Information concerning the release of any hazardous waste that may
endanger public water supplies.

(2) Any information of a release or discharge of hazardous waste, or of a fire or
explosion at the Facility, which could threaten the environment or human

health. The description of the occurrence and its cause shall include at a
minimum;:

¢ Name, address, and telephone number of owner/operator;

» Facility name, address, and telephone number;
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LLH.13.

L.H.14.

* Date, time, and type of incident;
* Name and quantity of material(s) involved;
* The extent of injuries, if any;

® Assessment of actual or potential hazard to human health and the
environment outside the F acility; and

* Estimated quantity and disposition of recovered material from the
incident.

(3) A written submission shall also be provided to the Director within five (5)
days of the Permittees becoming aware of the circumstances. The written
submission shall contain at a minimum the following:

* Description of the noncompliance and cause,

¢ The periods of noncompliance, including exact dates and times, and if
the noncompliance has not been corrected, the anticipated duration of
the noncompliance; and

* Steps taken or planned to reduce, eliminate, and prevent reoccurrence of
noncompliance.

(4) The Permittees need not comply with the 5-day written notice requirement
only if the Director waives that requirement following verbal notification
(Permit Condition 1.H.12.) and the Permitiees submits a written report
within fifteen (15) days of the time the Permittees becomes aware of the
circumstances.

Other Noncompliance

The Permittees shall report all other instances of noncompliance not otherwise
required to be reported above, at the time monitoring reports are submitted. The
reports shall contain at a minimum the information listed in Permit Condition
LH.12.

Transfer of Permits

This Permit may be transferred to a new owner or operator only if it is modified
or revoked and reissued pursuant to 40 CFR 124.5, and 40 CFR 270.40 through
43. Before transferring ownership or operation of the F acility during the Post-
closure Care Period, the Permittees shall notify the new owner or operator in
writing of the requirements of 40 CFR 124, 264, and 270.
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LI

I.H.15. Other Information

Whenever the Permittees become aware that he failed to submit any relevant facts
in the permit application, or submitted incorrect information in a permit
application or in any report to the Director, the Permittees shall promptly submit
such facts or information to the Director.

PERMIT DURATION AND POST-CLOSURE CARE PERIOD
This Permit shall be in effect for ten (10) years from the date of issuance (270.50(a)).

The post-closure period for each hazardous waste management unit shall begin after
completion of closure of the unit and continue for 30 years after that date (264.117(a)),
or for a reduced period if the Director approves clean closure of the unit and the
reduced period is sufficient to protect human health and the environment
(264.117(a)(2)(D)). The date of final closure certification for each unit is different;
therefore, the final date of post-closure care is different for each unit,

LL1 UNITS5

The hazardous waste surface impoundment was closed on October 26, 1989, the post-
closure care period shall extend to October 26, 2019, and the facility is required to
manage this unit under a Post-closure Permit until October 26, 2019, or until the
Director approves clean closure of the unit.

LL.2 UNIT 16

LJ.

UNIT 16 was operated from 1980 to 1988. The hazardous waste landfill was
certified closed on August 10, 1993; therefore the post-closure care period shall
extend to August 10, 2023, or until the Director approves clean closure of the unit.
The facility is required 1o manage this unit under a Post-closure Permit unti August
10, 2023, or until the Director approves clean closure of the unit.

EXTENSION OR REDUCTION OF POST-CLOSURE PERIOD

1.J.1. Reduction

The Permittees may request a reduction in the 30-year post-closure period if the
following condition exist (40 CFR 264.117(a)(2)(i)): A shortened period is
sufficient to protect human health and the environment based upon: leachate or
groundwater monitoring results, characteristics of the hazardous wastes,
application of advanced technology, or alternate disposal, treatment, or reuse
techniques indicate that the facility is secure,

LJ.2, Extension

The Director may extend the post-closure period applicable to the hazardous
waste management unit or facility if the extended period is necessary to protect
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LK.

human health and the environment (.g., leachate or groundwater monitoring
results indicate a potential for migration of constituents at levels which may be
harmful to human health and the environment). (40 CFR 264.117(a)(2)(ii)).

COMPLIANCE PERIQD

The Compliance Period is the period of time that the facility is required to remain in
compliance with the Groundwater Protection Standards (GPS, Appendix G of
Permit Attachment 2, and Appendix G of Permit Attachment 3 for Unit 5 and Unit
16, respectively) in the uppermost aquifer beneath the unit at the point of compliance (40
CFR 264.92 and 264.96). The compliance period is the number of years equal to the
active life of the Regulated Units including any waste management activity prior to
permitting, and closure period. The compliance period begins when the owner or
operator initiates a compliance monitoring program, which is the effective date of the
original Permit issued. The details for each unit are following:

LK.1 UNITS5

The closed surface impoundment (unlined from 1970 to 1981; lined from 1981 to
1989) operated as the collection impoundment downstream from an acid tank farm
from 1970 until final closure of the unsaturated soils in 1989. The compliance period
during which the GPS (Appendix G of Permit Attachment 2) applies is nineteen
(19) years. The original permit for unit 5 was issued on September 28, 2001. The
compliance period, therefor, continues untii October 28, 2020, or until the Director
approves clean closure of the unit.

If at the end of the specified compliance period, the facility is engaged in a corrective
action program, the compliance period shall be extended until the Permittees can
demonstrate that the GPSs have not been exceeded at the point of compliance for a
period of three (3) consecutive years (40 CFR 264.96(c)).

I.LK.2 UNIT 16

L.L.

The closed hazardous waste landfill consisted of a trench without a liner or leachate
collection system. UNIT 16 was operated from 1980 to 1988 and the unit was
certified closed on August 10, 1993, The compliance period during which the GPS
(Appendix G of Permit Attachment 3) applies is (13) years from the effective date
of this permit and continues until 2015, or until the Director approves clean closure of
the unit.

If at the end of the specified compliance pertod, the facility is engaged in a corrective
action program, the compliance period shall be extended until the Permittees can
demonstrate that the GPSs have not been exceeded at the point of compliance for a
period of three (3) consecutive years (40 CFR 264.96(c)).

REVIEW AND APPROVAL OF SUBMISSIONS

In response to a Notice of Deficiency concerning a submission, the Permittees shall
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modify the submission to address the specified deficiencies within the time period
established by the Director taking into account the tasks to be performed, and submit the
revisions to the Department for approval,

If the revised submission is not approved, the Director will notify the Permittees of the
deficiencies in writing and specify a schedule for the Permittees to correct the
deficiencies and resubmit the submission to the Department. The Permittees shall correct
the deficiencies as directed by the Director and forward the revised submission to the
Department within the time period specified.

In the event the Permittees disagree with the Director's disapproval of the revised
submission, the Permittees shall notify the Department in writing of its objections, and
the basis therefor, within fourteen (14) days of receipt of the Department’s disapproval.
Such notice shall set forth the specific matters in dispute, the position the Permittees
assert should be adopted as consistent with the requirements of the Permit, the basis for
the Permittees’ position and any matters considered necessary for the Director’s
determination. The Department and the Permittees shall have an additional fourteen (14)
days from receipt of the notification to meet or confer to resolve any disagreement. In
the event agreement is reached, the Permittees shall submit the revised submission and
implement the same in accordance with such agreement. If agreement is not reached
within the 14-day period, the Department will notify the Permittees in writing of its
decision on the dispute.
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MODULE IL
GENERAL FACILITY CONDITIONS

The Permit Sections II.A, and ILD through ILH in this module apply to both units, Unit 5 and
Unit 16.

IL.A. DESIGN AND OPERATION OF FACILITY

iI.B.

The Permittees shall maintain and operate the facility, the location of which is shown by
the location map, topographic map, and facility map (Appendix A of Permit
Attachment 1), to minimize the possibility of fire, explosion, or any unplanned sudden
or non-sudden release of hazardous waste constituents to the air, soil, or surface water
which could threaten human health or the environment.

FACILITY DESCRIPTION AND SITE IDENTIFICATION

The facility, Radford Army Ammunition Plant, is located in the mountains of
southwestern Virginia within Pulaski and Montgomery Counties. The site location map
is presented in Appendix A of Permit Attachment 1. The installation consists of two
noncontiguous areas - the Radford Unit (or Main Section) and the New River
Ammunition Storage Area Unit. The Main Section is located approximately 4 miles
northeast of the city of Radford, approximately 10 miles west of Blacksburg, and 47
miles southwest of Roanoke, Virginia. The New River Unit is located approximately 6
miles west of the Main Section, near the town of Dublin, Virginia. The New River
divides the Radford Army Ammunition Plant into two areas {see Appendix A of Permit
Attachment 1). The southern area, which comprises approximately two-thirds of
Radford Army Ammunition Plant, is called the "Main Plant Area." The remaining
northern one-third section is called the "Horseshoe Area,” and is located within a
meander of the New River.

Forty three (43) Solid Waste Management Units (SWMUs) (Appendix A.4 of Permit
Attachment 1) and six (6) HWMUs (see Appendix L of Permit Attachment 1) are
located in both the Main Plant Area and the Horseshoe Area. This permit includes two
(2) Hazardous Wastes Management Units: Unit 5 and Unit 16.

The Radford Army Ammunition Plant is a government-owned, contractor-operated
(GOCO) military industrial installation supplying solvent and solventless propellant
grains and trinitrotoluene (TNT) explosives. From its inception as a GOCO installation
in 1940 until 1995, the Radford Army Ammunition Plant was operated by Hercules
Incorporated. On March 15, 1995 Alliant Techsystems, Incorporated acquired Hercules
Incorporated and took over operation of the Radford Army Ammunition Plant. BAE
Systems, Ordnance Systems Inc. became the operating contractor on July 1, 2012.
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Construction of the Radford Army Ammunition Plant began in 1940. Initially, the
Radford Army Ammunition Plant consisted of two distinct areas - a smokeless-powder
plant (Radford Ordnance Works [ROW]) and a bag-manufacturing and loading plant for
artillery, cannon, and mortar projectiles (New River Ordnance Works [NROW]). These
two production facilities were operated separately from 1940 to 1945. Late in 1945,
ROW was designated as the Radford Arsenal, and NROW was designated as a subpost.
By January 1950, NROW was made an integral part of the Radford Arsenal and no
longer considered a subpost. The arsenal was renamed Radford Ordnance Plant in 1961
and was finally redesignated as the Radford Army Ammunition Plant in August 1963.

Expansion of both ROW and NROW continued throughout World War II. Late in 1945,
the Radford Unit was placed on standby status. The following year, the nitric acid area of
the plant was reactivated to produce ammonium nitrate tertilizer, an activity that
continued until 1949 under contract with Hercules Powder Company (later Hercules
Incorporated). In September 1945, the NROW was declared surplus; but in April 1946,
the magazine areas were changed from surplus to standby status. Between December
1946 and January 1948, large parcels of the NROW plant manufacturing area were sold.
These parcels were excess land holdings that had never been used for production
purposes. Between 1952 and 1958, the Goodyear Aircraft Corporation was contracted to
manufacture component parts used in missile production at the Radford Army
Ammunition Plant. In 1958, Hercules took over the Goodyear operations at the Plant. In
mid-1968, the continuous TNT plant was put into production and remained in operation
until destroyed by an explosion in May 1974. The TNT plant was restarted in 1983 and
operated until 1986. In December 1988, a facility cleanup was conducted and the TNT
plant was prepared for long-term standby status. Between 1990 and 1992, two
nitroglycerin lines were modernized and went back into production as needed.

The general responsibilities assigned to the Radford Army Ammunition Plant include:

e  Manufacturing of explosives and propellants;

*  Handling and storage of strategic and critical materials as directed for other
government agencies;

° Operation and maintenance, as directed, of active facilities in support of
current operations. Maintenance and/or lay-away in accordance with
Ammunition Procurement and Supply Agency instructions, of standby
facilities, including any machinery and packaged lines received from
industry, in such conditions as will permit rehabilitation and resumption of
production within the time limitations prescribed;

e Receipt, surveillance, maintenance, renovation, demilitarization, salvage,
storage, and issue of assigned Field Service Stock and industrial stock as
required or directed;

¢ Procurement, receipt, storage, and issue of necessary supplies, equipment,
components, and essential materials;
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*  Mobilization planning, including review and revision of plant as required;
® Custodial maintenance and administrative functions of subinstallations; and

¢ Support services for tenants.

These responsibilities are met through the efforts of the operating contractor, BAE
Systems Ordnance Systems Inc.. The Administrative Contracting Officer (ACO) and his
statf provide technical assistance and administer the contracts with the civilian operating
contractors. Radford Army Ammunition Plant also provides logistics support for tenant
activities.

Production at Radford Army Ammunition Plant is accomplished at the primary and
secondary manufacturing areas. The primary manufacturing processes include the
production of single-base and multi-base solvent propellants, cast and solventless
propellants, and TNT. From 1941 to present the principle products at Radford AAP have
been single or multi base solvent and solventless propellants. TNT has only been in
operation at Radford AAP from 1968-1974 and from 1983-1986. The secondary
(intermediate) manufacturing processes include the production of oleum (concentrated
sulfuric dcid), nitric acid, nitroglycerine (NG), and nitrocellulose (NC). Oleum
operations ceased in the mid to late 1980's and is no longer manufactured at Radford

. AAP. In 1999 a Medium Caliber Ammunition Load Assemble and Pack operation was

started.

Production at Radford Army Ammunition Plant is accomplished at the primary and
secondary manufacturing areas. The primary manufacturing processes include the
production of single-base and multi-base solvent propellants, cast and solventless
propeliants, and TNT. The secondary manufacturing processes include the production of
oleum, sulfuric and nitric acids, nitroglycerine, and nitrocellulose.

I.LB.1 UNIT 5
Unit 5 is a closed lined neutralization pond. It is located on a river terrace which
gently slopes to the north towards the New River. This pond was operated as an
unlined pond prior to being retrofitted with a liner in 1981, Leakage from the unit
may have occurred prior to the installation of the liner. Numerous karst features,
predominantly sinkholes, are near this unit.

II.LB.2 UNIT 16
Unit 16 is located within the Horseshoe Area of the New River and is a hazardous
waste trench located within a solid waste landfill. Several sources, the Soil
Conservation Services and consultant reports, indicated that the unit is located within
a karst dominated area. The unit is underlain by clay, silty sands, gravels, and
limestone. The clay and silt deposits can be up to 38 feet thick. The overburden
. materials are terrace deposits. The bedrock is the Elbrook F ormation which is
encountered at a depth of 50 to 60 feet on the west end and at 70 feet on the cast end,
The formation is highly fractured and fragmented with breccia, vugs, and solution
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channels,

ILC. GENERAL WASTE ANALYSIS

The general chemical and physical analysis of the wastes handed in the facility for each
unit are addressed as in the following,

IL.C.1 UNITS

During its operation, the lined neutralization pond received stormwater runoff, spilled
liquids, and washdown waters from an acid tank farm, The effluent from UNIT 5
was discharged to an equalization basin (HWMU 4). The primaty function of UNIT
5 was to hold acidic waste waters prior to discharge to an equalization basin, The
wastes deposited in UNIT 5 were characteristically hazardous as corrosive (D002),
The waste waters in UNIT 5 were both nitric (NO3) and sulfuric (SO4) in
composition. The pH of the surface impoundment was 1.5 and the dominant
components of the hazardous wastes sent to the unit were the noted mixed acids.

' Several heavy metals were detected in low concentrations. A description of all wastes

and waste constituents that were ever known to have been discharged to the closed
surface impoundment is provided in Appendix C of Permit Attachment 2. This
description is based upon information provided by the Facility.

ILC.2 UNIT 16

UNIT 16 is a closed hazardous waste landfill, which is closed in accordance with the
regulations promulgated under the authority of the Resource Conservation and
Recovery Act (RCRA) of 1976. Hazardous wastes and other waste known to have
been disposed of within HWMU-16 included 3898 tons of ash from the burning of
waste explosives and explosives-contaminated material (EPA Hazardous Waste Code
DO03, D004, D007 and D0OS; arsenic, cadmium, chromium and lead), 545 tons of
wastewater treatment sludges (EPA Hazardous Waste Code K044 and K045, with the
characteristic of ignitability, corrosivity or reactivity), 6 tons of asbestos, and various
laboratory chemicals. Additionaily, the following wastes were disposed of in UNIT
16 in unknown quantities: ash from waste propellant incinerator (EPA Hazardous
Waste Code D003), residue from waste propellant burning (EPA Hazardous Waste
Code D003), residue from explosive contaminated waste burning (EPA Hazardous
Waste Code D003), Sulfur Acid Regeneration (SAR) area fume burner ash (EPA
Hazardous Waste Code D006 and D007), sludges from Bioplant Building 470 (EPA
Hazardous Waste Code K044), and NG 2 Pretreatment Building 9410 (EPA
Hazardous Waste Code K044),

From the beginning of disposal activities at Unit 16, reactive wastes were incinerated
or open burned prior to disposal in the unit. However, several heavy metals were
detected during EP toxicity analyses conducted on ash residues disposed in the Unit.
Furthermore, several of the laboratory chemicals disposed of within the Unit are
listed. A complete listing of the wastes contained in the Unit is presented in
Appendix C of Permit Attachment 3.
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The groundwater has been monitored since 1981 as part of the requirements of RCRA
interim status. The Unit was certified as closed in 1993 with all waste materials
remaining in place and a final cover system has been provided. No waste has been
managed in Unit 16 since it was closed.

The primary contaminants of concern at Unit 16 are lead, the explosive-related
compounds (2,4,6-TNT; 2,4-DNT and 2,6-DNT), several purgeable organic
compounds (acetone, ethyl ether, and toluene), and a few of the base-neutral
extractable organic compounds (specifically di-n-butyl phthalate, diethy! phthalate,
dimethyl phthalate, di-n-octyl phthalate, and resorcinol),

A description of all hazardous wastes and waste constituents, which were ever known
to have been discharged to and which were suspected to have been placed in the
hazardous waste landfill, are provided in the List of Wastes (Appendix C of Permit
Attachment 3) and the Compliance (Quarterly) Groundwater Monitoring List
(Appendix E of Permit Attachment 3). These lists are based upon information
provided by the facility. All Appendix IX to 40 CFR 264 Annual Groundwater
Sampling constituents (Appendix I of Permit Attachment 1), that have been
detected in groundwater and are reasonably expected to have originated from the unit,
have been included on the list.

IL.D. SECURITY
The Permittees shall comply with the security provisions of 40 CFR Section 264.14. The
security measures shall follow the requirements described in Appendices C and E of
Permit Attachment 1.

ILE. GENERAL INSPECTION RE UIREMENTS
The Permittees shall follow the inspection plan set out in Appendix F of Permit
Attachment 1. The Permittees shall remedy any deterioration or malfunction discovered
by an inspection (40 CFR Section 264.15). Inspection records shall be kept as required
by 40 CFR Section 264.15(d).

ILF. PERSONNEL TRAINING
The Permittees shall conduct required personnel training (40 CFR Section 264.16). This
training program shall foliow Appendix G of Permit Attachment 1. The Permittees
shall maintain training dociiments and records (40 CFR Section 264.16(e¢)).

IL.G. RECORDKEEPING AND REPORTING

Q ILG.1.  Operating Record.
Pursuant to 40 CFR Section 264.73, the Permittees shall maintain a written
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operating record at the Facility. The record can be a compilation of various
documents and shall include, but not be limited to, the information listed below.

(1) The following records shall be maintained until post-closure is complete and
certified:

(a)

(b)

(c)
(d)
(e)

. ()

Records of spills and releases required by existing environmental laws,
including, but not limited to Section 103 of the Comprehensive
Environmental Response, Compensation and Liability Act;

Written reports and records of verbal notification to the Director to
address releases, fires, and explosions:

All reports of noncompliance pursuant to Permit Condition I.H.11.;
All submittals prepared pursuant to Permit Condition LH.12,

Records of all monitoring information pursuant to Permit Section
LE.; and

Training records of current F acility personnel.

(2)  The following records shall be maintained for a minimum of 3 years. This
time period may be extended by the Department in the event of enforcement
action or notification by the Department that an investigation is ongoing.

(a)

(b)

(c)
(d)

Generator Biennial Reports submitted in compliance with 40 CFR
Section 262.41;

Facility Biennial Reports submitted in compliance with 40 CFR
Section 264.75; ’

Training records of former Facility personnel; and

Records of all inspections, pursuant to 40 CFR Section 264.15, which
shall include at a minimum:

* The date and time of the inspection;

* The name of the person performing the inspection;

* A notation of the observations made; and

e The date and nature of any repairs or remedial actions.

. (3) Current copies of the following documents as amended, revised, and
modified shall be maintained at the Facility until post-closure and corrective
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action are complete and certified:
(@) Training Plan; and

(b) All closure, post-closure, interim measures, and final corrective action
cost estimates; financial assurance documents prepared pursuant to this
Permit; and the company names and addresses of Facility insurers.

ILG.2.  Required Reports.
The Permittees shall comply with ail applicable reporting requirements as
described in Permit Sections I.E. and F.

II.H. COST ESTIMATE AND FINANCIAL ASSURANCE FOR FACILITY
POST-CLOSURE

Pursuant to Subpart H to 40 CFR 264 — Financial Requirement. The federa]
government is exempt from the financial requirements. As the Radford AAP is a federal
government installation, and all the HWMUs at the Radford AAP are exempted from the
requirements of 40 CFR 264.142 through 145.
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MODULE III.
POST-CLOSURE CARE

The Permit Sections IT1.B through I11.G in this Module apply to both units: Unit 5 and Unit 16.

Mr. Jay Stewart of BAE Systems Ordnance Systems Inc., Route 114, Radford, Virginia, 24143-
0100 (540-639-7785), and Mr. James McKennaof the Department of the Army ACOP staff,
Route 114 Radford, Virginia 24143-0002 are the designated persons to contact in reference to
this post-closure permit during the post-closure care period.

I1.A. UNIT IDENTIFICATION AN D CLOSURE CONSTRUCTION

IILLA.1 UNIT 5
UNIT 5 is a single hazardous waste management unit (HWMU) for the purposes of
groundwater monitoring. The waste is remained in place at closure, Therefore, the
Permittees are required to conduct post-closure care for the HWMU in accordance
with the terms and conditions of this permit. The basic closure construction includes
a cap and a liner.

The closed Unit 5 has been capped with a composite liner consisting of (from ground
surface to base of cap):

Vegetative cover;

Two feet of topsoil;

One foot of drainage layer (10~ cm/sec permeability);
A 30 mil PVC membrane liner; and

Two feet of clay (107 cm/sec permeability).

e & 2 ¢ o

Details of the cap construction and effectiveness are presented in the closure plan for
the Unit (Appendix C to Permit Attachment 1).

UNIT 5 was put into operation as an unlined surface impoundment in 1970 and was
retrofitted with a liner in 1981, The Unit’s dimensions were approximately 150 feet
by 100 feet at the top of the berm. The berm rose 10 feet above the base of the
impoundment. The impoundment was taken out of operation in 1986.

II1.A.2 UNIT 16
The hazardous waste landfill closure details and specifications are included in
Appendix C to Permit Attachment 1. UNIT 16 consisted of a trench measuring
approximately 60 feet width, 400 length and 10 to 14 depth feet. The trench was
constructed without a liner or leachate collection system. The hazardous waste
landfill unit trench was first used in 1980. Waste disposal within the Unit began in
1980. The trench had an estimated capacity of 6,000 cubic yards, and was filled to
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approximately 80% of its capacity.

The closure construction included leachate drain installation and cover system
installation. The final cover system consists of one foot of topsoil with grass cover;
one foot of cover soil; one foot of drainage sand layer, a 30-mil PVC membrane cap;
and a two-foot thick clay cap.

ITII.B. POST-CLOSURE PROCEDURES AND USE OF PROPERTY

IIL.B.1.

II1.B.2.

HLB.3.

II1.B.4.

Post-closure Care

The Permittees shall conduct post-closure care for the hazardous waste
management units listed in Permit Sections IILA.1 (Unit 5) and HLL.A.2 (Unit
16), for a period of thirty (30) years after final closure certification was accepted
by Department. The specific date for each unit is listed Permit Section LI The
30-year post-closure care period may be shortened upon petition and
demonstration by the facility, if the Director determines that the facility is secure.
Conversely, the post-closure care period may be extended if the Director finds
this necessary to protect human health and the environment in accordance with 40
CFR 264.117(a)(2).

Groundwater System Maintenance

The Permittees shall maintain and monitor the groundwater system and comply
with all other applicable requirements of 40 CFR 264.90 during the post-closure
care period in accordance with 40 CFR 264.11 7(a).

Post-closure Use

The Permittees shall not allow any post-closure use in Permit Sections ITLA.1
(Unit 5) and ITL.A.2 (Unit 16) that would disturb the integrity or the function of
the facility's monitoring systems and cover during the post-closure care period in
accordance with 40 CFR 264.117(c).

Post-closure Plan

The Permittees shall implement the Post-closure Plan in accordance with
Appendix C to Permit Attachment 1. All post-closure care activities must be
conducted in accordance with the provisions of the Post-closure Plan, and 40
CFR 264.117(d) and 40 CFR 264.118(b).

ILC. INSPECTIONS

The Permittees shall inspect the components, structures, and equipment at the site in
accordance with the Inspection Requirements of Appendix F of Permit Attachment 1
and 40 CFR 264.117(a)(1)(ii).
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IILD. SECURITY

IILE.

The Permittees shall maintain security at the facility during the post-closure care period,
in accordance with Appendix E of Permit Attachment 1, and 40 CFR 264.117(b).

NOTICES AND CERTIFICATION

IILE.l. Notices

If the Permittees or any subsequent owner or operator of the land upon which any
of or all four units were located, wish to remove hazardous wastes and hazardous
waste residues, or contaminated soils, or contaminated groundwater, then they
shall request modification to this Post-closure Permit in accordance with the
applicable requirements in 40 CFR Section 264.119(c) and 40 CFR 270.42. The
Permittees or any subsequent owner or operator of the land shall demonstrate that
the removal of hazardous wastes will satisfy the criteria of 40 CFR 264.1 17(c).

IILE.2. Certification

HLF.

IILG.

No later than sixty (60) days after completion of the established post-closure care
period, the Permittees shall submit, by registered mail to the Director for
approval, a certification that the post-closure care for the hazardous waste
disposal unit was performed in accordance with the specifications in the approved
Post-closure Plan. The certification must be signed by the Permittees and an
independent, registered, Virginia-certified professional engineer. Documentation
supporting the independent, registered professional engineer's license and
certification must be furnished upon request.

FINANCIAL ASSURANCE
Financial assurance is not required for the federal facility.

POST-CLOSURE PERMIT MODIFICATIONS

The Permittees must request a permit modification to authorize a change in the approved
Post-closure Plan. This request must be in accordance with applicable requirements of 40
CFR Section 264.119(c) and 40 CFR 270.42 and must include a copy of the proposed
amended Post-closure Plan for approval by the Director. The Permittees shall request a
permit modification whenever changes in operating plans or facility design affect the
approved Post-closure Plan, or other events occur that effect the approved Post-closure
Plan.
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MODULE 1V,
GROUNDWATER DETECTION MONITORING

IV.A. HIGHLIGHTS

None of the two units (HWMU 5 or 16) are now in detection monitoring.

IV.A.1 UNITS

At the time of the GWQAP report (August 1999), eleven inorganic constituents, three
volatile organic constituents, and two explosive/propellant constituents had been
historically detected in the groundwater monitoring network at UNIT 3, at statistically
significant concentrations above calculated background concentrations,

In summary, from the first quarter of 1996 to the first quarter of 1999, the concentrations
of antimony, beryllium, 2-6 dinitrotoluene, lead, thallium, trichloroethene and bis(2-
ethylhexyl)phthalate are historical maximums that were recorded prior to the
establishment of groundwater protection standards in the permit, for the monitored
constituents proposed by the facility in point of compliance wells at Unit 5.

IV.A.2 UNIT 16

Groundwater samples from the Unit16 area have been collected and analyzed since 1981
in compliance with the Virginia Hazardous Waste Management Regulations.
Groundwater quality assessment data indicated that the groundwater in the Unit 16 area is
contaminated by low levels of DNT and halomethane compounds. The nearby former
TNT neutralization sludge disposal trench was identified as source of the DNT
contamination. Well 16-4 is the most contaminated well and is very close to the former
INT trench. Radford AAP has submitted Annual Groundwater Monitoring Reports for
Unit during the period that Unit 16 has been under interim status,

Historically, from 1992 through 1998 at lcast the following constituents were detected in
downgradient wells: Cyanide, Xylene (Total), TOC, TOX, Antimony, Arsenic, Barium,
Beryllium, Cadmium, Chromium, Cobalt, Copper, Lead, Mercury, Nickel, Selenium,
Silver, Thallium, Vanadium, Zinc, Bromoform, Carbon Tetrachloride, Chloromethane
(methyl chloride), di-n-Butylphthalate (2-Benzenedicarboxylic acid dibutyl ester), 1,4-
Dichlorobenzene, Dichlorodifluoromethane, 1,1-Dichloroethane, 1,2-Dichloroethane,
2,4-Dinitrotoluene (2,4-DNT), and 2,6-Dinitrotoluene (2,6-DNT), Ethylbenzene, Methyl
ethyl ketone (MEK, 2-Butanone), 1,1,2,2-Tetrachloroethane, Trichloroethene, Toluene,
trans-1,2-Dichloroethylene, 1,1,1 -Trichloroethane, 1,1 .2-Trichloroethane,
Trichlorodifluoromethane, Tetryl (trinitrophenylmethylnitramine), and Vinyl chloride.
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Potential hazardous constituents include a series of Polychlorodibenzofuran compounds
(TCDF —Tetrachlorodibenzofuran, PECDF — Pentachlorodibenzofuran, HPCDF —
Hexachlorodibenzofuran, HPCDF ~ Heptachlorodibenzofuran, and OCDE -
Octachlorodibenzofuran).
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MODULE V.
GROUNDWATER COMPLIANCE MONITORING

The Permit Sections V.H, I and K through V.0 in this Module apply to both units: Unit 5 and
Unit 16.

V.A. HIGHLIGHTS
Radford AAP is implementing a compliance monitoring program because a groundwater
quality assessment monitoring program was established prior to the Permit issuance.

In October 1995, a Groundwater Quality Assessment Plan (GWQAP) was submitted for
HWMUs4,5,7,10,and 16. A GWQAP Addendum was submitted for these HWMUs in
November 1995. VDEQ met with Alliant on May 21, 1996 to negotiate a Post-closure
permitting schedule for the HWMUs. It was agreed that a revised GWQAP report would
be prepared for each individual HWMU rather than to consolidate the HWMUs. But, at
2001 afier a negotiation between VA DEQ and the facility an agreement has been
achieved to issue one consolidated Permit, which is this permit.

V.A.1. UNITS
Historically, the Permittees determined that hazardous waste constituents were found in
groundwater at levels statistically higher than background; therefore, groundwater

monitoring shall be conducted under a Compliance Monitoring program during the
compliance period.

V.A4. UNIT 16
From historic data, the Permittees determined that a plume of contamination had been
released at the point of compliance for UNIT 16. At least forty three (43) hazardous
constituents have been detected in the downgradient groundwater monitoring wells at
UNIT 16 (see Appendix E of Permit Attachment 3). Data collected in previous
investigations clearly indicated that groundwater was being impacted. Therefore, the
groundwater is being monitored in the Compliance Monitoring Program.

V.B. HISTORICAL OVERVIEW

V.B.1. UNIT 5
In 1984, a GWQAP for HWMU's 4,5,7 and 16 was submitted. The Permittees' Phase | -
Ground Water Assessment Report for SWMU's 4,5,7 was submitted in 1985. The Phase
I report included hydraulic conductivity, ground water flow and rates, and chemical
analyses. Also in 1985, the Permittees submitted a GWOQAP report on additional ground
water monitoring wells with an associated earth resistivity study for HWMU's 4,5.7, and
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16. The Unit 5 was closed 1989. The Permittees submitted interim GWQAP reports and
modifications to the GWQAP in 1987, 1988, 1992, 1993, and 1995 for HWMU's 4,5,7,
and 16 jointly. In August, 1999, the facility submitted a last Groundwater Quality
Assessment Report (GWQAR) in the Post-closure Care Permit Application Part B for
Unit 5. In this GWQAR historical Isoconcentration Maps were produced to depict
constituent plumes in the groundwater beneath the Unit 5 using the historical maxmum
concentrations for the constituents monitored at the Unit 5 for the time periods of 1992
through 1995 and 1996 through First quarter 1999,

V.B.2. UNIT 16
A final GWQAR for the unit was submitted with the Post-closure Care Permit
Application Part B together. In order to evaluate the shape and position of constituent
plumes over time, historical [soconcentration Maps were developed to illustrate the
Iateral extent of the combined inorganic metals, the combined volatile organic
constituents, and the combined explosive/propellant constituents using the historical
maximum concentrations for the constituents (see Appendix F to Permit Attachment 5)
monitored at the site for the time periods of 1992 through 1995 and 1996 through 1998.

V.C.

V.C.1

SITE HYDROGEOLOGY

Geologic Setting
This part applies the whole facility.

The geological and stratigraphic map is provided in Appendix A.2 of Permit
Attachment 1.

The facility is situated in one of a series of narrow valleys typical of the Valley
and Ridge physiographic province of the Appalachian Highland region of North
America. Oriented in a northeast-southwest direction, the valley is approximately
25 miles long. The valley has width of approximately eight miles at the
southwest end and narrows to approximately two miles at the northeast end.
Radford AAP lies along the New River in the relatively narrow northeast corner
of the valley. The maximum elevation at Radford AAP is 2225 feet above mean
sea level (amsl) in the southeast corner and the minimum elevation is
approximately 1675 feet ams! along the New River at the northern property
boundary.

The valley and Ridge physiographic province consists of folded and thrust-faulted
Paleozoic sedimentary rocks ranging in age from Cambrian to Mississippian.
Post-deformation weathering of these thrust-faulted and overturned Paleozoic
rocks has resulted in the formation of resistant sandstone and dolomite ridges
separated by valley underlain by more easily eroded shale and limestone. Well
developed karst features such as sinkholes and caves are common in the Valley
and Ridge.
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V.C.2

The general geology at Radford AAP consists of limestone/dolomite bedrock
covered by weathered residual deposits and/or alluvial deposits. The alluvial
deposits consists of typical fluvial deposits of interbedded clay, silt, and
sand/gravel deposits with cobble lenses. The thickness of the alluvial deposits
ranges from a few feet to approximately 50 feet, with an average thickness of 20
feet. The residual deposits consists of clay, silt, and clasts resulting from the
physical and chemical weathering of the parent bedrock. The residual deposits
typically underlie the alluvium, except in locations where the residuum has been
eroded to bedrock and replaced by alluvium. The thickness of the residual
deposits ranges from a few feet to approximately 40 feet. Underlying the
alluvium and residuum throughout most of Radford AAPis a series of dolomite,
limestone, and shale atrata known as the Cambrian-aged Elbrook Formation. The
Elbrook formation is the major outcropping formation as well as the predominant
karstic formation below the facility. Sinkholes, solution channels, pinnacled
surfaces, and springs are common to the Elbrook Formation.

Karst Trace Analysis
This part applies the whole facility.

A fracture trace map is provided in Appendix A.3 of Permit Attachment 1.

(1) Fracture Trace Analysis
A total of 66 fracture traces were identified within and around Radford AAP
in a photogeologic study conducted by the USEPA’s Environmental
Photographic interpretation center (EPIC) in 1992. Fracture traces are linear
features identified in aerial photographs that represent the surface expression
of primary joint sets, major fractures, and/or zones of fracturing in the
subsurface. These features may be expressed as soil-tonal variations and
vegetational and topographical alignments, and are significant in
consideration of groundwater flow at Radford AAP. The fractures and joint
sets can act as discrete conduits for groundwater flow, increasing flow rates,
and in some cases, redirecting flow away from the expected flow direction.
In Karst terrains, such features are environmentally significant because
solutionization and resulting conduits develop along bedding plans as well as
fractures and joints.

The primary traces identified at Radford AAP in the 1992 USEPA EPIC
study are illustrated on the Fracture Trace Map (Appendix A.3 of Permit
Attachment 1). The bedding plane structures, seen as ledges in the New
River channel, are also illustrated on the Fracture Trace Map.,

(2) Sink Hole Delineation
The locations of sinkholes at Radford AAP were also mapped during the
1992 USEPA EPIC study (Fracture Trace Map in Appendix A.3 of Permit
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V.C3

Attachment 1). In the vicinity of Radford AAP, the strike of bedding in'the
Elbrook Formation is roughly west/northeast, with dips to the
south/southeast. As shown on the Fracture Trace Map, the orientation of
bedding can be seen in the nearly east-west alignment of sinkholes at
Radford AAP and surrounding areas. Most of the sinkholes in the area are
oval shaped and elongated with respect to the strike of bedding planes, In
some instances, the sinkholes appear to align with respect to the fracture
traces. The sinkholes most likely represent bedrock units with a greater
carbonate content and lower shale content within the underlying Elbrook
formation (USEPA, 1992).

(3) Dry Trace Results
In September 1993 through December 1993, engineering-Science, Inc. of
Fairfax, VA conducted a dye-trace test to identify hydrologic connections
between areas of groundwater recharge (upland sinkholes) in the south-
central portion of Main Plant and their respective discharge areas around the
facility. The south-central portion of the Main Plant area is characterized by
numerous sinkholes and a deep water table. The karst development within
the underlying folded limestone and dolomite of the Elbrook Formation
likely has a significant influence on groundwater flow through the bedrock in
this area.

Occurrence of Groundwater

The general hydrogeological setting at Radford AAP is characterized by porous
alluvial sediments overlying weathered and unweathered dolomite and limestone,
In areas where the porous allluvial sediments are the uppermost water-bearing
zone, groundwater flow is generally from topographically high areas to
topographically low areas. In some areas of Radford AAP, the uppermost water-
bearing zone is within the limestone and dolomite bedrock. The karst features
within the bedrock aquifer can provide conduits for rapid transport of
groundwater to the New River, which is the discharge area for regional
groundwater flow.

Seasonal variations in precipitation can affect the direction of groundwater flow
within the bedrock aquifer at Radford AAP. During wet seasons (high flow
conditions), groundwater flow may occur in higher elevation conduits that are not
normally saturated during dry seasons (low flow conditions). As a result, flow
may short-circuit the predominant flow paths and be redirected, discharging in
unexpected areas.

In addition to seasonal variations, groundwater levels within the bedrock aquifer
may fluctuate dramatically during heavy precipitation events. Groundwater levels
in the karst bedrock aquifer generally respond to heavy precipitation within
approximately 14 hours, and may rise several feet in a short time (Engineering-
Science, 1994). This condition exists throughout Radford AAP, especially in
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areas where surface water infiltrates through these conduits, stormwater
infiltrating in the uplands of the facility may discharge to the New River in a
matter of a few days following a storm event. The turbulent flow created by these
conditions aerates the infiltrating water. The increased O; content can
significantly affect the chemistry of the groundwater, increasing the concentration
of many commonly occurring inorganic analytes. It is this direct connection
between surface water and groundwater and the rapid movement of groundwater
through the aquifer that is vital to interpreting the migration of both naturally
occurring and released constituents in the groundwater at Radford AAP.

V.C.1. UNIT5

V.C.l.a

V.C.1.b

Geology/Structure

Geological Cross Sections are presented in Appendix A.2 of Permit Attachment
2. Bedrock below the unit is generally encountered at a depth ranging from 28 to
over 56 feet below ground level, with alluvial sediments and weathered bedrock
residuum overlying the bedrock. It is characterized by “*floaters™, depressions and
pinnacles resulting from differential physical and chemical weathering influenced
primarily by the structural, depositional, and mineralogical nature of the
uppermost lithologic unit (i.e, predominantly brecciated, shaley, or crystalline
carbonate). The shaley units of the Elbrook Formation tend to be more resistant,
resulting in pinnacles or bedrock highs. In general, the bedrock below the
southern portion of the unit slopes downward to the north-northeast, while the
bedrock to the north of the unit slopes downward to the south-southwest. This
appears to indicate the development of a sinkhole in the vicinity of monitoring
well cluster SWC21, SWC22, and 5WC23. The area around Unit 5 is
characterized by the development of sinkholes without any apparent alignment or
preferred orientation. The fracture lineations identified during the fracture trace
analysis, however, appear to be oriented radially, trending northeast-southwest to
northwest-southeast in the area of Unit 5. It is probable that there are well
developed karst conduits which convey aerated surface water during precipitation
events from the upland sinkholes through these solution-enhanced fractures and
joints towards the New River at relatively rapid velocities.

Groundwater Movement

Groundwater elevation (potentiometric surface) and flow direction maps are
provided in Appendix A.3 of Permit Attachment 2. GW is encountered at
depths ranging from 9 feet to 18 feet bgl with the water table generally located at
or just above alluvium/weathered residuum interface. GW level fluctuation in this
zone do not appear to exceed 2 to 5 feet annually over most of the site; however,
GW levels fluctuated by as much as 8 feet in the farthest downgradient locations
(wells SW10A and SW11A) in 1994. These farthest downgradient wells are the
only monitoring wells that appear to be screened across the bedrock/weathered
residuum interface. Groundwater movement beneath the unit is generally to the
north-northeast towards the New river. The groundwater contours and the
topography in this unit suggest that the unit is located on a river terrace that
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contains several sinkholes and drains north toward the New River.

V.C.2. UNIT 16

V.C.2.a

V.C.2.b

V.D.

Geology/Structure

Geological Cross Sections are presented in Appendix A.2 of Attachment 3.
Bedrock below the unit is generally encountered at a depth ranging from 30 to 70
feet below ground level (bgl), although the soil/bedrock interface is gradational.
It is characterized by “floaters”, depressions and pinnacles resulting from
differential physical and chemical weathering influenced primarily by the
depositional and mineralogical nature of the uppermost lithologic unit (i.e.
predominantly shaley, or crystalline carbonate). The shaley units of the Elbrook
Formation tend to be more resistant, resulting in pinnacles or bedrock highs. In
general, the bedrock below the unit slopes to the east and south towards the New
River. The area around Unit 16 is characterized by the development of sinkholes
without any apparent alignment or preferred orientation. The fracture lineations
identified during the fracture trace analysis, however, appear to be oriented
radially, trending east-west to north-south from the crest of the horseshoe towards
the New River. It is probable that there are well developed karst conduits which
convey aerated surface water during precipitation events from the upland
sinkholes through these solution-enhanced fractures and joints towards the New
River at relatively rapid velocities.

Groundwater Movement

Groundwater elevation (potentiometric surface) and flow direction maps are
provided in Appendix A.3 of Permit Attachment 3. GW is encountered at
roughly 40 feet bgl with the water table generally located at or just above the soil
bedrock interface. Groundwater fluctuations in this zone do not appear to exceed
2 to 4 feet annually, although individual wells tapping karst conduits could show
dramatic fluctuations following storm events. Groundwater movement beneath
the unit is generally to the east-northeast towards a spring located roughly 500
feet northeast of Unit 16. The groundwater contours and the topography in this
unit suggest that the unit is located on top of a structural swale which directs
water towards the spring.

COMPLIANCE MONITORING SYSTEM AND SAMPLING SCHEDULE

V.D.1. UNIT 5

V.D.1.a,

Groundwater Monitoring System

The Compliance Monitoring Program requires monitoring at the background well
(s), Point of Compliance Wells and at all wells designated as Plume Monitoring
Wells semiannually in single samples. Static groundwater elevations (as made
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V.D.1L.b.

applicable by Permit Condition V.H.) will be measured at all wells specified in
V.D.1.a.(1), (2), and (3) during each sampling event. The groundwater
monitoring system follows:

(1)

2)

@)

The groundwater beneath the closed WMA shall be monitored with one
upgradient groundwater monitoring well and five (5) downgradient point of
compliance wells located as specified on the map presented in Appendix A.1
of Permit Attachment 2. Monitoring well SW8B is the background well for
the WMA and monitoring wells SW5B, 5W7B, SWC21, 5WC22, and
SWC23 are the point of compliance wells.

In addition to the wells specified in Permit Condition V.D.1l.a.(1)., well
SW12ZA will serve as plume monitoring wells downgradient of the unit to
determine whether continued migration of contaminants has occurred.

Well(s) S5W5, S5W7, SWOA, SWI10A, SW11A, SWCA, S5W6, S5W8,
S5WCl1, and 5WCI12 will be used as piezometers to measure static
groundwater elevations during each sampling event.

Sampling Schedule

The upgradient well, the point of compliance wells, and piume monitoring wells
will be sampled in accordance with the Compliance Monitoring Sampling and
Analysis Plan (Appendix H of Permit Attachment 1) and the following
schedule:

&)

(2)

3)

The upgradient well and downgradient point of compliance wells specified in
Permit Conditions V.D.1.a.(1) will be sampled at least semi-annually for
the constituents listed in Appendix E of Permit Attachment 2. The
Permittees must collect, at least, a single sample for each specified
constituent at each well and analyses must be obtained using the EPA SW-
846 Methods specified in Appendix E of Permit Attachment 2.

The Plume Monitoring Wells specified in Permit Condition V.D.1.a.(2)
shall be sampled at least semi-annually for all constituents listed in
Appendix E of Permit Attachment 2. Single samples for each constituent
shall be collected and analyses shall be obtained using the EPA SW-846
Methods specified in Appendix E of Permit Attachment 2.

Downgradient Point of Compliance Wells listed in Permit Condition
V.D.1.a.(1). will be sampled annually for all constituents in Appendix IX to
40 CFR Part 264 as listed in Appendix I of Permit Attachment 1 and
analyses shall be obtained using the EPA SW-846 Methods specified in
Appendix I of Permit Attachment 1.
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V.D.1.c.

V.D.2 UNIT 16

Additional Monitoring Wells

If additional constituents on the Compliance Monitoring list are detected at
statistically significant levels above background in the Plume Monitoring Wells
specitied in Permit Condition V.D.1.a.(2) and if there is evidence that changes in
the nature or extent of groundwater contamination have occurred as required by
40 CFR Part 264.99(j), the Permittees shall install groundwater monitoring wells
to further define the vertical and horizontal extent of contamination in accordance
with 40 CFR Section 264,90,

(N

()

()

Sy

)

The Permittees shall notify the Director within seven (7) days of determining
that a constituent was detected at statistically significant levels above
background in any downgradient plume monitoring well.

If the Permittees choose to attempt a verification sampling event as defined
by Permit Conditions V.J.1.e(1) and V.J.1.h., this intént and a brief
description of proposed resampling activities shall be included in the
notification required by Permit Condition V.D.1l.c.(1).

If the results of the resampling indicate that the statistical increase was valid
or no resampling is conducted, the Permittees shall submit to the Director a
plan to sample existing wells and/or install additional monitoring wells to
define the vertical and horizontal extent of the constituent in the groundwater
downgradient of the unit. This plan shall be submitted within thirty (30) days
of the notification required by Permit Condition V.D.1l.c.(1).

Appropriate modifications to the Compliance Monitoring Program shall be
proposed following the installation of any additional wells, as required to
meet the performance standards of the monitoring program.

The Permittees may choose to demonstrate that the statistical increase was a
result of a source or sources other than the unit. Notification that this
demonstration will be attempted should be forwarded to the Director along
with the notification that a statistically significant increase has been detected.
Additional plume delineation will not be required if the Permittees
demonstrate to the satisfaction of the Director that a source or sources other
than the unit is the source of increased groundwater contamination.

V.D.2.a. Groundwater Monitoring System

The Compliance Monitoring Program requires monitoring at the background well
(s), Point of Compliance Wells and at all wells designated as Plume Monitoring
Wells semiannually in single samples. Static groundwater elevations (as made
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V.D.2.b.

applicable by Permit Condition V.H) will be measured at all wells specified in
V.D.2.a.(1), (2), and (3) during each sampling event. The groundwater
compliance monitoring system follows:

(1) The groundwater beneath the HWMA shall be monitored with one (1)
upgradient groundwater monitoring well and four (4) downgradient point of
compliance wells located as specified on the map presented in Appendix A.1
of Permit Attachment 3 (Well Location Map). Monitoring well 16C1 is the
background (upgradient groundwater monitoring) well for the UNIT 16 and
the downgradient groundwater monitoring wells l6MW$§, 16MW9,
16WCIA, and 16WC1B are the point of compliance wells,

(2) In addition to the wells specified in Permit Condition V.D.2.a.(1)., four (4)
wells, 16-2, 16-3, 16-5 and 16WC2B, will serve as plume monitoring wells
downgradient of the unit. The Spring (16SPRING) will serve as an
additional sampling point. These five monitoring points shall be used to
determine whether continued migration of contaminants s occurring.

(3) Four wells, 16-1, 1I6WC2A, 16C3, and 16CDH3, will be used as piezometers
to measure static groundwater elevations during each sampling event.

Sampling Schedule

The upgradient well, the point of compliance wells, and plume monitoring wells
will be sampled in accordance with the Compliance Monitoring Sampling and
Analysis Plan (Appendix H of Permit Attachment 1) and the following
schedule:

(1) The upgradient well and downgradient point of compliance wells specified in
Permit Conditions V.D.2.a.(1) will be sampled at least semi-annually for
the constituents listed in Appendix E of Permit Attachment 3. The
Permittees must collect, at least, a single sample for each specified
constituent at each well and analyses must be obtained using the EPA SW-
846 Methods specified in Appendix E of Permit Attachment 3.

(2) The Plume Monitoring Wells specified in Permit Condition V.D.4.a.(2). shall
be sampled at least semi-annually for all constituents listed in Appendix E of
Permit Attachment 3. Single samples for each constituent shall be collected
and analyses shall be obtained using the EPA SW-846 Methods specified in
Appendix E of Permit Attachment 3.

(3) Downgradient Point of Compliance Wells listed in Permit Condition
V.D.2.a.(1). will be sampled annually for all constituents in Appendix IX to
40 CFR Part 264 as listed in Appendix I of Permit Attachment 1 and
analyses shall be obtained using the EPA SW-846 Methods specified in
Appendix I of Permit Attachment 1. .
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V.D.2.c.

Additional Monitoring Wells

If additional constituents on the Compliance Monitoring list are detected at
statistically significant levels above background in the Plume Monitoring Wells
specified in Permit Condition V.D.2.a.(2). and if there is evidence that changes
in the nature or extent of groundwater contamination have occurred as required by
40 CFR Part 264.99(j), the Permittees shall install groundwater monitoring wells
to further define the vertical and horizontal extent of contamination in accordance
with 40 CFR Section 264.90.

(1)

(2)

(3

4)

()

The Permittees shall notify the Director within seven (7) days of determining
that a constituent was detected at statistically significant levels above
background in any downgradient plume monitoring well.

If the Permittees choose to attempt a verification sampling event as defined
by Permit Conditions V.J.2.e(1) and V.J.2.h., this intent and a brief
description of proposed resampling activities shall be included in the
notification required by Permit Condition V.D.2.c.(1).

If the results of the resampling indicate that the statistical increase was valid
or no resampling is conducted, the Permittees shall submit to the Director a
plan to sample existing wells and/or install additional monitoring wells to
define the vertical and horizontal extent of the constituent in the groundwater
downgradient of the unit. This plan shall be submitted within thirty (30) days
of the notification required by Permit Condition V.D.2.c.(1).

Appropriate modifications to the Compliance Monitoring Program shall be
proposed following the installation of any additional wells, as required to
meet the performance standards of the monitoring program.

The Permitices may choose to demonstrate that the statistical increase was a
result of a source or sources other than the unit. Notification that this
demonstration will be attempted should be forwarded to the Director along
with the notification that a statistically significant increase has been detected.
Additional plume delineation will not be required if the Permittees
demonstrate to the satisfaction of the Director that a source or sources other
than the unit is the source of increased groundwater contamination.

V.E. WELL CONSTRUCTION AND MAINTENANCE

V.E.1 UNITS5
Well Construction

V.E.l.a,

(1

The locations of the monitoring wells listed in Permit Condition V.D.1.a are
specified on the map presented in Appendix A.1 of Permit Attachment 2.
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V.E.Lb.

V.E.l.c.

V.E.1.d.

(2) Boring logs, design and construction details for monitoring wells listed in
Permit Condition V.D.1.a are included as Appendix H to Permit
Attachment 2.

Maintenance

All monitoring wells in the Compliance Monitoring Program, as listed in Permit
Condition V.D.1.a., shall be maintained and tnspected at least semiannually to
€nsure proper operation. Any required repairs shall be made by the Permittees as
soon as possible and before the next sampling event. If any of these wells are
damaged beyond reasonable efforts for repair, the Permittees may petition the
Director for approval to abandon the affected. Appropriate permit modification
applications shail be submitted.

Standard
All monitoring wells required by this Permit shall be maintained in conformance
with the following:

(1)} The monitoring system must yield samples in upgradient well(s) that
represent the quality of the background groundwater unaffected by leakage
from the Regulated Units, and in downgradient wells yield samples that
represent the quality of groundwater passing the compliance point.

(2) The number and location of wells must be sufficient to identify and define all
logical release pathways from the unit(s) to the uppermost aquifer based on
site specific hydro geologic characterization.

Installation and Abandonment
The Director must approve the addition or removal of all monitoring wells prior
to installation or abandonment through a permit amendment.

(1} All wells deleted from the monitoring program shall be plugged and
abandoned in accordance with Appendix K to Permit Attachment 1. Well
plugging methods and abandonment certification shall be submitted to the
Director within thirty (30) days from the date the wells are removed from the
monitoring program,

(2) All wells added to the existing monitoring system described in Permit
Condition V.E.1.2. must be constructed in accordance with the requirements
of EPA's 1986 RCRA Groundwater Monitoring Technical Enforcement
Guidance Document (TEGD) and/or as approved by the Department
(Appendix H.5 to Permit Attachment I).
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V.E.2 UNIT 16

V.E.2.a.

V.E.2.h.

V.E.2.c.

Well Construction

(1) Monitoring well design and construction details for monitoring wells 16C1,
16MW8, 16MW9, I6WC1A, 16WC1B, 16-1, 16-2, 16-3, 16-5, 16WC2B,
16WC2A, 16C3, and 16CDH3 are included as Appendix H of Permit
Attachment 3.

(2) Boring logs for monitoring wells 16C1, I6MW8, 16MW9, 16WCIA,
16WCIB, 16-1, 16-2, 16-3, 16-5, 16WC2B, 16WC2A, 16C3, and 16CDH3
are included as Appendix H of Permit Attachment 3.

Maintenance

All monitoring wells in the Compliance Monitoring Program, as listed in Permit
Condition V.D.2.a., shall be maintained and inspected at least semiannually

to ensure proper operation. Monitoring weli design and construction details for
monitoring wells 16C1, 16MWS8, 16MW9, 16WCIA, 16WCIB, 16-1, 16-2, 16-3,
16-5, 16WC2B, The Permittees shall maintain groundwater monitoring wells
16C1, 16MW8, 16MW9, 16WC1A, 16WCIB, 16-1, 16-2, 16-3, 16-5, 16WC2B,
16WC2A, 16C3, and 16CDH3 at the locations specified on the map presented in
Appendix A of Permit Attachment 3.

(1) All monitoring wells in the Compliance Monitoring Program, as listed in
Permit Conditions V.D.2.a. through V.D.2.c., shall be maintained and
inspected at least quarterly to ensure proper operation. Any required repairs
shall be made by the Permittees as soon as possible and before the next
sampling event

(2) The Permittees shall inspect the monitoring wells 16C1, 16MW8, 16MW9,
16WC1A, 16WCIB, 16-1, 16-2, 16-3, 16-5, 16WC2B, 16WC2A, 16C3, and
16CDHS3 at least annually to ensure that they are not damaged. If any of
these wells are damaged beyond reasonable efforts for repair, the Permittees
may petition the Director for approval to abandon the affected. Appropriate
permit modification applications shall be submitted,

Standard
All monitoring wells required by this Permit shall be maintained in conformance
with the following;

(1) The monitoring system must yield samples in upgradient well(s) that
represent the quality of the background groundwater unaffected by leakage
from the Regulated Units, and in downgradient wells yield samples that
represent the quality of groundwater passing the compliance point.

(2) The number and location of wells must be sufficient to identify and define all
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V.E.2.d

logical release pathways from the unit(s) to the uppermost aquifer based on
site specific hydrogeologic characterization.

Installation and Abandonment
The Director must approve the addition or removal of all monitoring wells prior
to installation or abandonment through a permit amendment.

(1} All wells deleted from the monitoring program shall be plugged and
abandoned in accordance with Appendix K to Permit Attachment 1. Well
plugging methods and abandonment certification shall be submitted to the
Director within thirty (30) days from the date the wells are removed from the
monitoring program.

(2) All wells added to the existing monitoring system described in Permit
Condition V.E.1. must be constructed in accordance with the requirements
of EPA's 1986 RCRA Groundwater Monitoring Technical Enforcement
Guidance Document (TEGD) and/or as approved by the Department
(Appendix H.5 of Permit Attachment 1).

V.F. GROUNDWATER PROTECTION STANDARD

‘ V.F.1. UNIT S5

V.F.1.a.

V.F.1L.b.

Groundwater Protection Standard

The Permittees shall monitor the groundwater to determine whether regulated
units are in compliance with the groundwater protection standard under 40 CFR
Part 246.92. The groundwater protection standard is based upon upgradient
concentrations from the facility's background groundwaler monitoring (Appendix
F to Permit Attachment 2), EPA Safe Drinking Water Act Maximum
Contaminant Levels (SDWA MCLs), or an Alternate Concentration Limit (ACL)
approved by the Director (Health-based Risk Assessment Levels generated by the
REAMS model or an equivalent method). The hazardous constituents, and their
concentration limits listed in Appendix G of Permit Attachment 2 comprise the
groundwater protection standard.

The concentration limits (groundwater protection standards) for the monitored
constituents are given in the Appendix G of Permit Attachment 2,

Background Concentration for Additional Constituents

The Permittees shall monitor all wells as described in Permit Condition
V.D.1.a.(1) and (2) for all parameters and constituents specified in Appendix E
of Permit Attachment 2 and Appendix I of Permit Attachment 1 as
appropriate. For any additional hazardous constituents detected during the annual
analysis of all monitoring wells at the point of compliance, as specified above in
Permit Section V.D.1, for all constituents contained in Appendix IX to 40 CFR
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V.F.l.c.

264 (see Appendix I of Permit Attachment 1) for which no accurate background
values have been established at the time the Permit was issued, the Permittees
shall establish accurate background values in accordance with 40 CFR 264.97(g),
and as specified below:

(1) Background groundwater quality for a monitoring parameter or constituent
shall be based on data from quarterly sampling of a properly installed well(s)
upgradient from the waste management area for one (1) year.

(2) The Permittees shall take a sequence of at least four (4) samples from each
upgradient well, to determine background groundwater quality for each
parameter and/or constituent each time the system is sampled.

Effective Duration

The Compliance Period, during which The Groundwater Protection Standard
applies, is equal to the period of time from the beginning of the waste
management area's active life unti] the end of the closure period and begins when
the Permittees initiate a Compliance Monitoring Program meeting the
requirements of 40 CFR 264.99.

The Permittees operated the surface impoundment known as Unit 5 from 1970
until final closure of unsaturated soils in 1989. Therefore, the compliance period,
as specified in 40 CFR 264.96, is 19 years. The original Permit was issued on
September 28, 2001. The Compliance Period, therefore, shall begin on the
effective date of the original Permit and shall continue until the nineteenth
anniversary of that effective date in 2020, or until the Director approves clean
closure of the unit. If the Permittees are required to conduct corrective action at
the end of the specified compliance period, then the compliance period shall be
extended until the Permittees demonstrate that the Groundwater Protection
Standard has not been exceeded for three (3) consecutive years.

V.F.2. UNIT 16

V.F.2.a,

Groundwater Protection Standard

The Permittees shall monitor the groundwater to determine whether regulated
units are in compliance with the groundwater protection standard under 40 CFR
Part 246.92. The groundwater protection standard is based upon upgradient
concentrations from the facility's background groundwater monitoring (Appendix
F of Permit Attachment 3), EPA Safe Drinking Water Act Maximum
Contaminant Levels (SDWA MCLs), or an Alternate Concentration Limit (ACL)
approved by the Director (Health-based Risk Assessment Levels generated by the
REAMS model or an equivalent method). The hazardous constituents, and their
concentration limits listed in Appendix G of Permit Attachment 3 comprise the
groundwater protection standard.
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V.F.2.b.

V.F.2.c.

V.G.

Background Concentration for Additional Constituents

The Permittees shall monitor all wells as described in Permit Condition
V.D.2.a.(1) and (2) for all parameters and constituents specified in Appendix E
of Permit Attachment 3 and Appendix I of Permit Attachment 1 as
appropriate. For any additional hazardous constituents detected during the annual
analysis of all monitoring wells at the point of compliance, as specified above in
Permit Section V.D.2, for all constituents contained in Appendix IX to 40 CFR
264 (see Appendix 1 of Permit Attachment 1) for which no accurate background
values have been established at the time the Permit was issued, the Permittees
shall establish accurate background values in accordance with 40 CFR 264.97(g),
and as specified below:

(1) Background groundwater quality for a monitoring parameter or constituent
shall be based on data from quarterly sampling of a properly installed well(s)
upgradient from the waste management area for one (1) year.

(2) The Permittees shall take a sequence of at least four (4) samples from each
upgradient well, to determine background groundwater quality for each
parameter and/or constituent each time the system is sampled.

Effective Duration

The Compliance Period, during which the Groundwater Protection Standard
applies, is equal to the period of time from the beginning of the waste
management area's active life until the end of the closure period and begins when
the Permittees initiate a Compliance Monitoring Program meeting the
requirements of 40 CFR 264.99.

The Permittees operated the hazardous waste landfill known as Unit 16 from 1980
until 1988. The Permittees certified closure on August 10, 1993, Therefore, the
compliance period, as specified in 40 CFR 264.96, is 13 years. The Compliance
Period shall begin on the effective date of this Permit and shall continue until
October 30, 2015, or until the Director approves clean closure of the unit. Ifthe
Permittees are required to conduct corrective action at the end of the specified
compliance period, then the compliance period shall be extended until the
Permittees demonstrate that the Groundwater Protection Standard has not been
exceeded for three (3) consecutive years.

SAMPLING AND ANALYSIS PROCEDURES

The Permittees shail use the following techniques and procedures when obtaining and
analyzing samples from the groundwater monitoring welis described in Permit
Conditions V.D.1., and V.D.2.:

V.G.1. UNIT 5

V.G.1.a.

Samples shall be collected using the techniques described in Appendix H of
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V.G.1Lbh.

V.G.l.c.

V.G.1.d.

V.G.1.e.

V.G.1.f,

Permit Attachment 1.

Samples shall be preserved, packed, and shipped off-site for using the techniques
described in Appendix H of Permit Attachment 1.

Samples shall be analyzed in accordance with the procedures specified in
Appendix [ of Permit Attachment 1 and Appendix E of Permit Attachment 2.

Samples shall be tracked and controlled following the chain-of-custody
techniques in Appendix H of Permit Attachment 1.

The Permittees must determine the concentration of constituents and parameters
listed in Appendix E of Permit Attachment 2 in the groundwater at the
compliance point at least semiannually during the compliance period specified in
Permit Condition V.F.l.c.

The Permittees must analyze samples from all monitoring wells listed in Permit
Condition V.D.1.a.(1) at the compliance point, for all constituents contained in
Appendix IX to 40 CFR Part 264 (Appendix I of Permit Attachment 1) at
least annually during the compliance period.

V.G.2. UNIT 16

V.G.2.a.

V.G.2.b,

V.G.2.c

V.G.2.d.

V.G.2.e.

V.G.21

Samples shall be collected using the techniques described in Appendix H of
Permit Attachment 1.

Samples shall be preserved, packed, and shipped off-site for analysis using the
techniques described in Appendix H of Permit Attachment 1.

Samples shall be analyzed in accordance with the procedures specified in
Appendix I of Permit Attachment 1 and Appendix E of Permit Attachment 3.

Samples shall be tracked and controlled following the chain-of-custody
techniques in Appendix H of Permit Attachment 1.

The Permittees must determine the concentration of constituents and parameters
listed in Appendix E of Permit Attachment 3 in the groundwater at the
compliance point at least semiannually during the compliance period specified in
Permit Condition V.F.2.c.

The Permittees must analyze samples from all monitoring wells listed in Permit
Condition V.D.4.a.(1) at the compliance point, for all constituents contained in
Appendix IX to 40 CFR Part 264 (Appendix I of Permit Attachment 1) at
least annually during the compliance period.
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V.H.

V.H.1.

V.H.2.

V.L

V.L1.

ELEVATION OF THE GROUN DWATER SURFACE

Groundwater Surface Elevation

The Permittees shall determine the groundwater surface elevation (and depth to
bottom of wells not equipped with dedicated pumps) at each monitoring well
specified in Permit Conditions V.D.1.a., and 2.2., for Unit 5 and Unit 16,
respectively, each time groundwater is sampled in accordance with procedures
contained in Appendix H of Permit Attachment 1.

(1) Static groundwater elevations (and total depths--for wells that do not contain
dedicated pumps) will be measured at all wells specified in Permit
Conditions V.E.1., and 2. for Unit 5 and Unit 16, respectively during each
sampling event,

(2) The first quarterly monitoring event as described in Permit Module V shall
be completed no later that 90 days from the date of Permit issuance.

(3) If, during the course of purging and sampling, the data from turbidity
measurements and field parameters indicate that silt has accumulated in any
well, the pump (if dedicated) shall be pulled and the total wel] depth and
sediment thickness shall be calculated. Corrective measures shail be taken
prior to the next sampling event, if necessary.

Additional/Replacement Wells

The Permittees shall report the surveyed elevation of any additional or
replacement monitoring well(s) when installed with as-built drawings. The total
depth of wells and the elevation of the following shall be recorded: top of the
casing, ground surface and/or apron elévation, and the protective casing,

STATISTICAL PROCEDURES

Statistical Evaluation

When evaluating the monitoring results in accordance with Permit Sections
V.J.1, and 2 for Unit 5 and Unit 16, respectively, the Permittees shall determine
whether there is statistically significant evidence of increased contamination for
any hazardous constituent or parameters specified in the Groundwater
Protection Standard (Appendix G of Permit Attachment 2 and 3 for Unit 5
and Unit 16, respectively) using the statistical procedures specified in Appendix J
of Permit Attachment 1 in accordance with 40 CFR 264.97(h), 264.97(i),
264.99(d), and 264.99(h) or using an alternative method approved by the
Director.
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V.1.2. Simple Empirical Comparison
The Permittees may elect to perform a simple empirical comparison of Point of
Compliance data to the Groundwater Protection Standard (Appendix G of
Permit Attachment 2 and 3 for Unit 5 and Unit 16, respectively) or Compliance
Well data to the established background concentration in Appendix F to Permit
Attachment 2 and 3 for Unit § and Unit 16, respectively, instead of the statistical
procedures specified in Appendix J of Permit Attachment 1.

V.L3. Statistical Procedures
The Permittees shall conduct all statistical procedures as specified in Appendix J
of Permit Attachment 1.

V.14, Schedule for Statistical Evaluation
The Permittees shall perform the statistical evaluation required by Permit
Conditions V.L1, 2, and 3 above within 30 days from when the results of the
analyses are available from the laboratory performing the analyses, but not later
than the following schedule in accordance with 40 CFR 264.99(d)(2).

Samples Collected During Statistical Results
The Months of: Due by:
April — June August 15
October — December March |

The results of the evaluation shall be reported to the Director.

V.J. MONITORING PROGRAM AND DATA EVALUATION
The Permittees shall conduct groundwater quality evaluation as follows:

V.J.1. UNIT S

V.J.1.a.  Sampling and Analysis
The Permittees shall collect, preserve, and analyze groundwater samples taken
from all monitoring wells specified in this Permit, at least semiannually |
pursuant to Permit Section V.G.1.

V.J.1.b.  Analytical Constituents
The Permittees shall determine the concentration of compliance monitoring
* constituents and/or parameters, as listed in the Compliance Monitoring
Constituent List (Appendix E of Permit Attachment 2), in the groundwater at
each monitoring well specified in Permit Section V.D.1.a.(1) and (2) at least
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V.J.1.c

V.J.1.d.

V.l.l.e,

semiannually in accordance with 40 CFR 264.99(a).

The Permittees shall determine the concentration of hazardous constituents and/or
parameters, as specified in the Groundwater Protection Standard (Permit Section
V.F.1, also Appendix G of Permit Attachment 2), in the groundwater at each
monitoring well specified in Permit Section V.D.1.a.(1) at least semiannually in
accordance with 40 CFR 264.99(a).

Analysis Data Presentation

The Permittees shall present the groundwater quality at each monitoring well in a
form appropriate for the determination of statistically significant increases in
accordance with 40 CFR 264.97(h).

The Permittees' report shall include at least the following information: the
constituents analyzed; the SW-846 test methods; method detection limits, level of
quantitation; estimated quantitation limits: the interna] laboratory quality
assurance/quality control (QA/QC): matrix spike duplicates; percent recovery;
duplicate analyses; dilution factors; any lab specific limit of detection and/or limit
of quantitation; and, the results of any screening analyses.

Groundwater Flow Direction and Rate

The Permittees shall determine the groundwater flow rate and direction in the
uppermost aquifer at least annually to determine compliance with 40 CFR
264.99(e). The Permittees shall also measure the groundwater surface elevations
each time groundwater is sampled in accordance with the requirements of 40 CFR
264.97(f).

Appendix IX to 40 CFR Part 264

The Permittees shall analyze samples from ail wells listed in Permit Condition
V.D.1.a.(1) at the compliance point, for all constituents contained in Appendix
IX to 40 CFR Part 264 (Appendix I of Permit Attachment 1) at least annually
to determine whether additional Appendix IX to 40 CFR Part 264 constituents,
which are not listed in Appendix E of Permit Attachment 2, are present in the
uppermost aquifer.

(1) If the Permittees find additional constituents present (i.e. not listed in
Appendix E of Permit Attachment 2), the Permittees shall notify the
Director within seven (7) days of the data being available from the
laboratory. The Permittees may resample within (60) days from the date of
the data validation and repeat the analysis for the detected Appendix IX to
40 CFR Part 264 constituent. If confirmation sampling is intended, the
Permittees shall include the proposed sampling date with the notification.

(2) If the second analysis confirms the presence of the additional constituents,
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the Permittees shall report the concentration of these constituents to the
Director in writing within seven (7) days after the completion of the second
analysis and add them to the Compliance Monitoring list (Appendix E of
Permit Attachment 2). If the constituent is hazardous (listed in Appendix
VIII to 40 CFR Part 261), the Permittees shall add it to the Groundwater
Protection Standard list (Appendix G of Permit Attachment 2).

(3) If the Permittees choose not to resample, then the Permittees shall report the
concentrations of these additional constituents to the Director within seven
(7} days after completion of the initial analysis and add them to the
Compliance Monitoring list (Appendix E of Permit Attachment 2). If the
constituent is hazardous (listed in Appendix VIII to 40 CFR Part 261), the
Permittees shall add it to the Groundwater Protection Standard list
(Appendix G of Permit Attachment 2).

(4) If the constituent has been previously detected in the monitoring well, then
the Permittees may choose not to resample. The Permittees shall report the
concentration within seven (7) days after the completion of the analyses and
add them to the Compliance Monitoring list (Appendix E of Permit
Attachment 2). If the constituent is hazardous (listed in Appendix VIII to
40 CFR Part 261), the Permittees shall add it to the Groundwater Protection
Standard list (Appendix G of Permit Attachment 2).

(5) The Permittees may attempt to demnonstrate that the newly detected
additional Appendix IX constituent was from a source or sources other than
the Regulated Unit. The Director shall be notified of the intent to make the
demonstration either with the original notification that a new constituent was
detected or with the results of the resampling.

This demonstration shall prove to the satisfaction of the Director that an
alternate source caused the detection.

e  The demonstration shall commence within a reasonable time following
the notification in Permit Condition V.J.1.e.(2) or (3) above, and the
results shall be submitted for review no later than 90 days from the
original notification.

¢  The Permittees must continue to monitor in accordance with the
Compliance Monitoring Program established under 40 CFR Section
264.99,

Background Values for Newly Detected Constituents

If the second analysis (Permit Condition V.J.1.e.(2)) confirms the presence of
constituents not included in the Compliance Monitoring program, the Permittees
choose not to resample (Permit Condition V.J.1.e.(3).), or the Permittees are
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VJ.1Lh.

unable to prove to the satisfaction of the Director that a source other than the
Regulated Unit is responsible, the Permittees shall establish the background
values for each additional Appendix IX to 40 CFR Part 264 constituent listed in
Appendix I of Permit Attachment 1 found in the groundwater in accordance
with the following procedures:

(1) Background groundwater quality for a newly listed monitoring parameter or
constituent shall be based on data (single samples) from at least quarterly
sampling of an upgradient monitoring well for each unit, as specified by
Permit Condition V.D.1L.a.(1)., for one (1) year.

(2) Background groundwater quality for each newly listed parameter and/or
constituent for each compliance point and plume monitoring wells, as listed
in Permit Conditions V.D.1.a.(1) and a.(2), respectively, shall be based on
data (single samples) from at least quarterly sampling for one (1) year.

GPS (Appendix G of Permit Attachment 2) for Newly Detected Constituents
For each additional Appendix VIII to 40 CFR Part 261 hazardous constituent
confirmed in accordance with Permit Condition V.J.1.e.(2) or directly added to
the monitoring list (Appendix E of Permit Attachment 2) without resampling in
accordance with Permit Condition V.J.1.e.(3), the Director shall establish a
Groundwater Protection Standard and amend Appendix G of Permit
Attachment 2. The background value determined through Permit Condition
V.J.1.f will be utilized as the groundwater protection standard under 40 CFR
Part 264.92. The Permittees may request and the Director may establish an
Alternate Concentration Limit (ACL) in accordance with 40 CFR Part 264.94(b).

Comparison to Background Concentrations

During the compliance period, for each hazardous constituent identified in Permit
Condition V.J.1.e, the Permittees shall determine whether there is statistically
significant evidence of increased contamination each time when the concentration
of hazardous constituents is monitored in groundwater at the compliance point;
pursuant to Permit Section V.1.1 and using the statistical procedures in
Appendix J of Permit Attachment 1 or an alternate method approved by the
Director prior to use. To make that determination, the Permittees shall compare
the groundwater quality at each monitoring well specified in Permit Section
V.D.1 to the background concentrations for that constituent, in accordance with
the procedures specified in Permit Section V.I.1. These determinations shall be
made at least semiannually and the results reported to the Director.

(1) If the appropriate statistical test (specified in Appendix J of Permit
Attachment 1 and/or approved by the Director) indicates that the difference
between the established background (or upgradient concentration) and the
downgradient well concentration is significant, the Permittees shall notify the
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Director in writing within seven (7) days of determining that a constituent
was detected at statistically significant levels in any downgradient well. The
notice should indicate whether the Permittees resample to confirm the
exceedance.

(2) The Permittees may repeat the same procedure with an independent sample
from the monitoring well within 30 days of determination that the ditference
was statistically significant. If the Permittees choose to attempt a resampling
demonstration as defined by Permit Condition V.J.1.e.(1)., this intent and a
brief description of proposed confirmation sampling activities shall be
include in the notification required above.

Comparison to Groundwater Protection Standards

For each hazardous constituent identified in Permit Condition V.J.1.e and listed
in Appendix G of Permit Attachment 2., the Permittees shall determine whether
there is statistically significant evidence of increased contamination each time
when the concentration of hazardous constituents is monitored in groundwater at
the compliance point. In determining whether such an increase of contamination
has occurred, at least semiannually the Permittees shall compare the groundwater
concentration at each monitoring well specified in Permit Section V.D.1.a (1), to
the Groundwater Protection Standard for that constituent, in accordance with the
procedures specified in Appendix J of Permit Attachment 1 if appropriate.

(1} Methods of Comparison

(a) If asingle independent sample was collected at the monitoring well, the
Permittees shall conduct a simple empirical comparison of the measured
value to the GPS (Appendix G of Permit Attachment 2).

(b} If multiple independent samples were collected from each monitoring
well, a statistical comparison, as approved by the Director, to the GPS
shall be conducted. Guidelines for method selection are contained in
Appendix J of Permit Attachment 1.

(2) Notification
For constituents that have not statistically exceeded the Groundwater
Protection Standard during previous sampling events, the Permittees shall
submit written notification to the Director within 7 days of determining that
the GPS (Appendix G of Permit Attachment 2) has been exceeded for the
additional constituent. The notification shall include the following:

(a) concentration of constituent exceeding the GPS (Appendix G of Permit
Attachment 2);

(b) identification of the monitoring well where the GPS (Appendix G of
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3)

(4)

Permit Attachment 2) was exceeded; and

(¢} amap showing the extent of the groundwater contaminant plume with
concentrations mapped.

Other Source Demonstration

The Permittees may make a demonstration that the groundwater protection
standard as indicated in Appendix G of Permit Attachment 2 was exceeded
due to sources other than the unit; errors in sampling, analysis, and
evaluation; or natura! variation in the groundwater. The demonstration shall
be conducted as follows:

(a) The Permittees shall include in the notification to the Director in Permit
Condition V.J.1.i(2)., that the demonstration will be attempted.

(b) Resampling must be conducted as described in V.J.1.e.(1).

{c) Four (4) independent samples shall be collected from the well for each
constituent the Permittees included in the demonstration. A statistical
evaluation of the data shall be conducted using a statistical method
approved by the Director.

(d) The Permittees must submit a report to the Director within 90 days of
the notification that demonstrates a source other than the unit caused the
groundwater protection standard to be exceeded or that the apparent
non-compliance was a result of an error in sampling, analysis, or
evaluation. The Permittees must also submit to the Director within 90
days of the notification in Permit Condition V.J.Li(2) an application
for a permit modification to make any appropriate changes in the
Compliance Monitoring Program.

(e) If the Director approves the results of the demonstration, the constituent
shail remain on the Annual 40 CFR 264 Appendix IX Constituent list
(Appendix I of Permit Attachment 1) and Compliance Monitoring List
(Appendix E of Permit Attachment 2) and samples shall continue to
be collected and analyzed as specified.

Specification

The Permittees shall specify all Groundwater Protection Standard
exceedances from the reported sampling event in the Semiannual Monitoring
Report.
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V.J.2. UNIT 16

V.J.2.a.

V.J.2.b.

V.J.2.c

V.J.2.d.

V.J.2.e

Sampling and Analysis

The Permittees shall collect, preserve, and analyze groundwater samples taken
from all monitoring wells specified in this Permit, at least semiannually, pursuant
to Permit Section V.G.2.

Analytical Constituents

The Permittees shall determine the concentration of compliance monitoring
constituents and/or parameters, as listed in the Compliance Monitoring
Constituent List (Appendix . of Permit Attachment 3), in the groundwater at
each monitoring well specified in Permit Section V.D.2.a.(1) and (2) at least
semiannually in accordance with 40 CFR 264.99(a).

The Permittees shall compare the results of the analysis from Appendix E of
Permit Attachment 5 with the concentration of hazardous constituents and/or
parameters, as specified in the Groundwater Protection Standard (Permit Section
V.F.2, also Appendix G of Permit Attachment 3), in the groundwater at each
monitoring well specified in Permit Section V.D.2.a.(1) at least semiannually in
accordance with 40 CFR 264.99(a).

Analysis Data Presentation

The Permittees shall present the groundwater quality at each monitoring well in a
form appropriate for the determination of statistically significant increases in
accordance with 40 CFR 264.97(h).

The Permittees’ report shall include at least the following information: the
constituents analyzed; the SW-846 test methods; method detection limits; level of
quantitation; estimated quantitation limits; the internal laboratory quality
assurance/quality control (QA/QC); matrix spike duplicates; percent recovery;
duplicate analyses; dilution factors; any lab specific limit of detection and/or limit
of quantitation; and, the results of any screening analyses.

Groundwater Flow Direction and Rate

The Permittees shall determine the groundwater flow rate and direction in the
uppermost aquifer at least annually to determine compliance with 40 CFR
264.99(e). The Permittees shall also measuge the groundwater surface elevations
cach time groundwater is sampled in accordance with the requirements of 40 CFR
264.97(1).

Appendix IX to 40 CFR Part 264
The Permittees shall analyze samples from all wells listed in Permit Condition
V.D.4.a.(1) at the compliance point, for all constituents contained in Appendix
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IX to 40 CFR Part 264 (Appendix I of Permit Attachment 1) at least annually
to determine whether additional Appendix IX to 40 CFR Part 264 constituents,
which are not listed in Appendix E of Permit Attachment 3, are present in the
uppermost aquifer.

(1)

()

3

4

(3

If the Permittees find additional constituents present (1.e. not listed in
Appendix E of Permit Attachment 3), the Permittees shall notify the
Director within seven (7) days of the data being available from the
laboratory. The Permittees may resample within (60) days from date of the
original sampling and repeat the analysis for the detected Appendix IX to 40
CFR Part 264 constituent. If confirmation sampiing is intended, the
Permittees shall include the proposed sampling date with the notification.

If the second analysis confirms the presence of the additional constituents,
the Permittees shall report the concentration of these constituents to the
Director in writing within seven (7) days after the completion of the second
analysis and add them to the Compliance Monitoring list (Appendix E of
Permit Attachment 3). If the constituent is hazardous (listed in Appendix
VIII to 40 CFR Part 261), the Permittees shall add it to the Groundwater
Protection Standard list (Appendix G of Permit Attachment 3),

If the Permittees choose not to resample, then the Permittees shall report the
concentrations of these additional constituents to the Director within seven
(7) days after completion of the initial analysis and add them to the
Compliance Monitoring list (Appendix E of Permit Attachment 3). Ifthe
constituent is hazardous (listed in Appendix VIII to 40 CFR Part 261), the
Permittees shall add it to the Groundwater Protection Standard list
(Appendix G of Permit Attachment 3).

If the constituent has been previously detected in the monitoring well, then
the Permittees may choose not to resample. The Permittees shall report the
concentration within seven (7) days after the completion of the analyses and
add them to the Compliance Monitoring list (Appendix E of Permit
Attachment 3). If the constituent is hazardous (listed in Appendix VIII to
40 CFR Part 261), the Permittees shall add it to the Groundwater Protection
Standard list (Appendix G of Permit Attachment 3).

The Permittees may attempt to demonstrate that the newly detected
additional Appendix IX constituent was from a source or sources other than
the Regulated Unit. The Director shall be notified of the intent to make the
demonstration either with the original notification that a new constituent was
detected or with the results of the resampling,

©  This demonstration shall prove to the satisfaction of the Director that an
alternate source caused the detection.
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VJlg,

V.J.2.h

*  The demonstration shall commence within a reasonable time following
the notification in Permit Condition V.J.2.e.(2) or (3) above, and the
results shall be submitted for review no later than 90 days from the
original notification.

e The Permittees must continue to monitor in accordance with the
Compliance Monitoring Program established under 40 CFR Section
264.99.

Background Values for Newly Detected Constituents

If the second analysis (Permit Condition V.J.2.e.(2).) confirms the presence of
constituents not included in the Compliance Monitoring program, the Permittees
choose not to resample (Permit Condition V.J.2.e.(3).), or the Permittees are
unable to prove to the satisfaction of the Director that 2 source other than the
Regulated Unit is responsible, the Permittees shall establish the background
values for each additional Appendix IX to 40 CFR Part 264 constituent listed in
Appendix I of Permit Attachment 1 found in the groundwater in accordance
with the following procedures:

(1) Background groundwater quality for a newly listed montitoring parameter or
constituent shall be based on data (single samples) from at least quarterly
sampling of an upgradient monitoring well for each unit, as specified by
Permit Condition V.D.2.a.(1)., for one (1) year.

(2) Background groundwater quality for each newly listed parameter and/or
constituent for each compliance point and plume monitoring wells, as listed
in Permit Conditions V.D.2.a(1) and (2), respectively, shall be based on
data (single samples) from at least quarterly sampling for one (1) year.

GPS (Appendix G of Permit Attachment 3) for Newly Detected Constituents
For each additional Appendix VIII to 40 CFR Part 261 hazardous constituent
confirmed in accordance with Permit Condition V.J.2.¢.(2) or directly added to
the monitoring list (Appendix E of Permit Attachment 3) without resampling in
accordance with Permit Condition V.J.2.e.(3), the Director shall establish a
Groundwater Protection Standard and amend Appendix G of Permit
Attachment 3. The background value determined through Permit Condition
V.J.2.f will be utilized as the groundwater protection standard. The Permittees
may request and the Director may establish an Alternate Concentration Limit
(ACL) in accordance with 40 CFR Part 264.94(b).

Comparison to Background Concentrations

During the compliance period, for each hazardous constituent identified in Permit
Condition V.J.2.e, the Permittees shall determine whether there is statistically
significant evidence of increased contamination each time when the concentration
of hazardous constituents is monitored in groundwater at the compliance point;
pursuant to Permit Section V.1.4 and using the statistical procedures in
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Appendix J of Permit Attachment 1 or an alternate method approved by the
Director prior to use. To make that determination, the Permuttees shall compare
the groundwater quality at each monitoring well specitied in Permit Section
V.D.2.a.(1) to the background concentrations for that constituent, in accordance
with the procedures specified in Permit Section V.L4 These determinations
shall be made at least semiannually and the results reported to the Director

(1) If the appropriate statistical test (specified in Appendix J of Permit
Attachment 1 and/or approved by the Director) indicates that the difference
between the established background (or upgradient concentration) and the
downgradient well concentration is significant, the Permittees shall notify the
Director in writing within seven (7) days of determining that a constituent
was detected at statistically significant levels in any downgradient well The
notice should indicate whether the Permittees resample to confirm the
exceedance,

(2) The Permittees may repeat the same procedure with an independent sample
from the momitoring well within 30 days of determination that the difference
was statistically significant  If the Permittees choose to attempt a resampling
demonstration as defined by Permit Condition V.J.2.e(1)., this intent and a
brief description of proposed confirmation sampling activities shall be
include in the notification required above,

Comparison to Groundwater Protection Standards

For each hazardous constituent identified in Permit Condition V.J).4.¢ and listed
in Appendix G of Permit Attachment 3., the Permittees shall determine whether
there 1s statistically significant evidence of increased contamination each time
when the concentration of hazardous constituents 1s monitored in groundwater at
the compliance point In determining whether such an mcrease of contamination
has occurred, at least semiannually the Permittees shall compare the groundwater
concentration at cach momtoring well specified in Permit Section V.D.2.a.(1) to
the Groundwater Protection Standard for that constituent, in accordance with the
procedures specitied in Appendix J of Permit Attachment 1 1f appropriate.

(1) Methods of Comparison

(a) Ifa single independent sample was collected at the monitoring well, the
Permuttees shall conduct a simple empirical comparison of the measured
value to the GPS (Appendix G of Permit Attachment 3).

(b) If multiple independent samples were collected from each monitoring
well, a statistical comparison, as approved by the Director, to the GPS
(Appendix G of Permit Attachment 3) shall be conducted. Guidelines
for method selection are contained in Appendix J of Permit
Attachment 1.
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(2)

(3).

Notification

For constituents that have not statistically exceeded the Groundwater
Protection Standard during previous sampling events, the Permittees shall
submit written notification to the Director within 7 days of determining that
the GPS (Appendix G of Permit Attachment 3) has been exceeded for the
additional constituent. The notification shall include the following:

(a) concentration of constituent exceeding the GPS (Appendix G of Permit
Attachment 3);

(b) identification of the monitoring well where the GPS {(Appendix G of
Permit Attachment 3) was exceeded; and

(c) amap showing the extent of the groundwater contaminant plume with
concentrations mapped.

Other Source Demonstration

The Permittees may make a demonstration that the groundwater protection
standard as indicated in Appendix G of Permit Attachment 3 was exceeded
due to sources other than the unit; errors in sampling, analysis, and
evaluation; or natural variation in the groundwater. The demonstration shall
be conducted as follows:

(a) The Permittees shall include in the notification to the Director in Permit
Condition V.J.2.i.(2)., that the demonstration will be attempted.

(b) Resampling must be conducted as described in V.J 2.e(l).

(¢) Four (4) independent samples shall be collected from the well for each
constituent the Permittees included in the demonstration. A statistical
evaluation of the data shall be conducted using a statistical method
approved by the Director.

(d) The Permittees must submit a report to the Director within 90 days of
the notification that demonstrates a source other than the unit caused the
groundwater protection standard to be exceeded or that the apparent
non-compliance was a result of an error in sampling, analysis, or
evaluation. The Permittees must also submit to the Director within 90
days of the notification in Permit Condition V.J.2.i.(2) an application
for a permit modification to make any appropriate changes in the
Compliance Monitoring Program.

{e) If the Director approves the results of the demonstration, the constituent
shall remain on the Annual 40 CFR 264 Appendix IX Constituent list
(Appendix I of Permit Attachment 1) and Compliance Monitoring List
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V.L.

Appendix E of Permit Attachment 3) and samples shall continue to be
coilected and analyzed as specified.

(4) Specification
The Permittees shall specify all Groundwater Protection Standard
exceedances from the reported sampling event in the Semiannual Monitoring

Report.

REPORTING AND RECORDKEEPING

Record

The Permittees shall enter all monitoring, testing, and analytical data obtained
pursuant to Permit Section V.J.1 and 2. for Unit 5 and Unit 16, respectively in
the operating record. The data packages must include all computations,
calculated means, variances, t-statistic values, and t-test results or the calculations
and results of statistical tests that the Director has determined to be equivalent as
appropriate and shall be submitted to the Director at least annually, no later than
March 1 of the calendar year, pursuant to 40 CFR 264.91(b). Reports containing
the information shall be submitted in accordance with Permit Condition L.E.(4).

Groundwater Elevation

The Permittees shall submit the groundwater surface elevations and
potentiometric contour maps with flow paths, as specified in Permit Section
V.J.1.d and 2.d for Unit 5 and Unit 16, respectively, to determine whether the
requirements for locating the monitoring wells continue to be satisfied, at least
annually, no later than March 1 of the calendar year, pursuant to 40 CFR
264.73(b)(6). All potentiometric contour maps shall be properly annotated with
monitoring wells and groundwater surface elevations clearly marked. If the
evaluation shows that the performance standards specified in Permit Section
V.E.l.c and 2.c for Unit 5 and Unit 16, respectively are no longer satisfied, the
Permittees shall, within ninety (90) days, submit a permit modification request to
the Director to modify the number, location, or depth of the monitoring wells to
bring the groundwater monitoring system into compliance with this requirement,
pursuant to 40 CFR 264.99(j) and 40 CFR 270.42(c).

Background Values

The established background values and the computations necessary to determine
background values shall be submitted to the Department whenever requested by
the Director or at least annually with the annual groundwater monitoring report,
no later than March | of the calendar year pursuant to 40 CFR 264.73(b).

ASSURANCE OF COMPLIANCE

The Permuitees shall demonstrate to the Director that groundwater monitoring necessary
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V.M.

to ensure compliance with the groundwater protection standard under 40 CFR Part
264.92 is being conducted during the term of the Permit by submitting all required
reports, documentation, and notifications.

SPECIAL REQUIREMENT IF THE GROUNDWATER PROTECTION

STANDARD IS EXCEEDED

In accordance with the requirements of this Permit and the VHMWR, if the Director or
the Permittees have determined that corrective action at the point of compliance of the
Waste Management Area is required, the Permit Conditions in Permit Section V.M.
shall be applicable. The Permittees are responsible for compliance with Permit Section
V.M. immediately upon notification by the Director that corrective action is required at
the point of compliance.

V.M.1. Notice

The Permittees must notify the Director in writing within seven (7) days from the
date that the analytical data is available from the laboratory that the groundwater
protection standard (Appendix G of Permit Attachment 2 and 3 for Unit 5 and
Unit 16, respectively) has been exceeded at any well for any constituent contained
in Appendix E of Permit Attachment 2 and 3 for Unit 5 and Unit 16,
respectively not included in previous notifications in accordance with Permit
Condition V.J.1.i and 2.i. for Unit 5 and Unit 16, respectively. The notification
must indicate specifically which concentration limits have been exceeded and be
made following each semiannual sampling event if appropriate, pursuant to 40
CFR 264.99(h)(1).

V.M.2, Establishment for Corrective Action

The Permittees shall submit to the Director a permit modification to establish a
corrective action program meeting 40 CFR Part 264.100 requirements within
180 days, or within 90 days if the Permittees have previously submitted an
engineering feasibility study, pursuant to 40 CFR 264.99(h)(2). The application
shall at 2 minimum include the following information:

(1) A detailed description of corrective actions that shall achieve compliance
with the Groundwater Protection Standard specified in Permit Section V.F.1
and 2 for Unit 5 and Unit 16, respectively, and

(2) A plan for a groundwater monitoring program that shall demonstrate the
effectiveness of the corrective action. Such a groundwater monitoring
program may be based on a compliance monitoring program developed to
meet the requirements of 41 CFR 264.99.
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V.M.3, Other Source Demonstration

V.N.

V.0.

In accordance with 40 CFR Part 264.99(i)., The Permittees may make a
demonstration that the groundwater protection standard as indicated in Appendix
G of Permit Attachment 2 and 3 for Unit 5 and Unit 16, respectively, was
exceeded due to sources other than a regulated unit or errors in sampling,
analysis, evaluation, or natural variation in the groundwater.

(1) The Permittees must notify the Director in writing, within seven (7) days,
that a demonstration will be made.

(2) The Permittees must submit a report to the Director within 90 days that
demonstrates that a source other than a regulated unit caused the groundwater
protection standard to be exceeded or that the apparent non-compliance was a
result of an error in sampling, analysis, or evaluation, pursuant to 40 CFR

264.99(i)(2).

(3) The Permittees must submit to the Director within 90 days an application for
a permit modification to make any appropriate changes in the Compliance
Monitoring Program at the facility, pursuant to 40 CFR 264.99(i)(3); and

(4) The Permittees must continue to monitor in accordance with the Compliance
Monitoring Program established under 40 CFR Part 264.99(i)(4).

REQUESTS FOR PERMIT MODIFICATION

This section, V.N, applies to all four units in this permit.

If the Permittees or the Director determines that groundwater corrective action is required
to protect human health and the environment or if the Director determines that the
corrective action ongoing at the facility is not adequate, the Permittees shall submit to the
Director an application for a permit modification to establish or modify a Corrective
Action Program meeting the requirements of 40 CFR Section 264.100 within 180 days of
receipt of the Director’s determination that corrective action is required.

If the Permittees or the Director determines the Corrective Action Program no longer
satisfies the requirements of 40 CFR Part 264.100, then, within 90 days, the Permittees
must submit an application for a permit modification to make any appropriate changes to
the program.

EVALUATION OF GROUNDWATER CONTAMINANT PLUME LOCATION

The results of the statistical comparisons of monitoring data from the plume monitoring
wells specified in Permit Conditions V.1.1 and 2 for Unit 5 and Unit 16, respectively
shall be used to determine if the groundwater contaminant plume has migrated vertically
or horizontally following the completion of the groundwater quality assessment program.
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If constituents on the compliance Monitoring List Appendix E to Permit Attachment 2
and 3 for Unit 5 and Unit 16, respectively, are detected at statistically significant levels
above background in the plume monitoring well specified in Permit Condition V.D.1.b
and 2.b for Unit 5 and Unit 16, respectively, the Permittees shall take appropriate
measures to further define the extent of groundwater contamination.

V.0.1.

v.0.2.

v.0.3.

V.04,

Other Source Demonstration

The Permittees may make a demonstration that the background concentration was
exceeded due to sources other than a regulated unit, errors in sampling, analysis,
evaluation, or natural variation in the groundwater.

(1) The Permittees must notify the Director in writing, within seven (7) days,
that a demonstration will be made.

(2} The Permittees must submit a report to the Director within 90 days that
demonstrates that a source other than a regulated unit caused the background
to be exceeded or that the apparent non-compliance was a result of an error in
sampling, analysis, or evaluation.

(3) The Permittees must submit to the Director within 90 days a request for a
modification to this Permit to make any appropriate changes in the
Compliance Monitoring Program at the Facility (Permit Condition V.N.)

Additional Wells

If the demonstration in Permit Condition V.0.1. above is not attempted or is not
accepted by the Director, the Permittees shall submit to the Director a plan to
sample existing wells and/or install additional monitoring wells to define the
vertical and horizontal extent of the constituent in the groundwater downgradient
of the unit. This plan shall be submitted within thirty (30) days of the notification
required by Permit Condition V.0.1.(1).

New Well Sampling

Unless specific approval is granted in advance by the Director, all monitoring
wells installed in accordance with Permit Condition V.0.2., above, shall be
sampled in accordance with Permit Condition V.D.1.b and 2.b for Unit 5 and
Unit 16, respectively, at least semiannually following installation and pending any
appropriate modification to the Compliance Monitoring Program pursuant to
Permit Condition V.0.4.. below.

Modification for New Well

Appropriate modifications to the Compliance Monitoring Program shall be
proposed following the installation of any additional wells and/or as required to
meet the performance standards of the monitoring program.
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Y.0.5. Statistical Evaluation

The results of the statistical evaluation shall be included in the semiannual
monitoring report (Permit Condition V.K.1. ).
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MODULE VI

GROUNDWATER CORRECTIVE ACTION AND
MONITORING PROGRAM FOR UNIT 5
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VLA,

VLB.

MODULE VI
GROUNDWATER CORRECTIVE ACTION AND
MONITORING PROGRAM FOR UNIT 5

HIGHLIGHTS

The concentration of trichloroethene (TCE) in groundwater has exceeded the GPS in the
POC Wells 5W5B, SWC21, 5WC22 and 5WC23 since the issuance of the original permit
for Unit 5 on September 28, 2001 During 2008, TCE concentrations were less than
historic levels in wells SWC21, SWC22 and 5WC23. Appendix A of the Corrective
Action Plan (CAP), Attachment 2, Appendix I provides the historical TCE
concentrations in groundwater.,

In response to exceedences of the Groundwater Protection Standards (GPSs) at point of
compliance (POC) wells for Unit 5, surface impoundment (former lined neutralization
pond), Radford Army Ammunition Plant (The Permittee) is implementing a Groundwater
Corrective Action (CA) Monitoring Program at the regulated Unit 5. The CA will be
implemented as follows:

The Permittee will implement a groundwater CA and monitoring program focused on
evaluating the natural attenuation of TCE and its daughter products [1,1-Dichloroethene
(1,1-DCE), cis-1,2-Dichloroethane {¢DCE), trans-1,2-Dichloroethene (tDCE), and Vinyl
Chloride (VC)] in the subsurface at Unit 5. Based on the characteristics of the plume that
has been currently delineated, and the low concentrations of the constituents of concern
(COC) currently present in the plume with decreasing TCE trends exhibited by the
existing data, a monitored natural attenuation (MNA) CA program will be implemented.
The MNA CA program will be conducted as specified in Permit Module VI
(Groundwater CA and Monitoring Program) and implemented according to the
schedule provided in Permit Section VI.N.

A groundwater monitoring program designed to evaluate the effectiveness of the CA
program including compliance with the CA Specific GPSs is detailed in Permit
Attachment 2, Appendix J. Reporting and recordkeeping requirements are presented in
Permit Section VI.J. The schedule contained in this module (Module VI) shall be
followed to implement the remedy for Unit 5,

GROUNDWATER CA PROGRAM -- NATURAL ATTENUATION REMEDY

The goal of this CA measure, through performance monitoring, is to measure and track
the reduction of chlorinated Volatile Organic Compounds (VOCs) to levels below the
GPSs as defined in Attachment 2, Appendix J for the respective COCs, within a
reasonable pertod of time Compliance will be achieved, at the POC Wells and
throughout the plume in the aquifer downgradient of Unit 5 (40 CFR 264 100(b) and
264.100(e)). During natural attenuation, multiple processes such as dispersion, diffusion,
dilution, sorption, volatilization, biological degradation and chemical decomposition of
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VIB.1.

VIB.2.

VLB 3.

VI.B.4.

COCs result in an effective reduction of contaminant concentration, toxicity, mobility, or
volume to levels that are protective of human health and the ccosystem. The daughter
products of TCE will be monitored and evaluated to determine the progress (effectiveness
and timeliness) of the degradation process (see Permit Attachment 2, Appendix I).

Design Conformance

The Permittee shall instail one (1) monitoring well (5W12A) to replace the Plume
Monitoring Wells SSW5, S5W7, SWIA, SWI10A and SW!1A. This monitoring network
will be specific to the monitoring of the Natural Attenuation Remedy The location of the
new well is specified in Permit Attachment 2, Appendix I, Figure 2. Subsequent
changes to the Remedy Design are to be addressed in accordance with Permit Condition
VLB.5.

Remedial Obijectives

The MNA CA Program shall be initiated, operated and maintained in accordance with
the CAP (see Permit Attachment 2, Appendix I) and the monitoring requirements set
forth in Permit Condition VI.C.

The principal remedial objective is to reduce or elimnate the chlorinated VOCs of
concern to levels below the GPSs as defined in Permit Attachment 2, Appendix J,
within a reasonable period of time, defined as in Permit Condition VI.B.7.a. To
accomplish this principal objective, data from the monitoring and compliance wells will
be collected and evaluated following Permit Condition VI.B.6.

Operation Specifications to Be Initiated

As a passive remedy, Natural Attenuation requires no active operation except for
groundwater monitoring, The following design system shall be implemented and
maintained:

a. The Permittee shall implement the CA monitoring program specified under Permit
Section VI.C for Natural Attenuation of VOCs in groundwater at Unit-5 generally as
described in the CAP (Permit Attachment 2, Appendix I) but subject to
modifications in analytes and reporting as permitted by Permit Condition VLB.5.

b. Additional monitoring wells, if needed, will be installed in accordance with Permit
Condition VI.D.3.b.

Measurement and Maintenance of Natural Attenuation Remedy

Natural Attenuation is the reduction of COC concentrations in the environment through
destructive biological processes (including, but not limited to; aerobic and anaerobic
biodegradation, plant and animal uptake), non-destructive physical mechanisms
(advection, dispersion, diffusion, dilution, volati lization, sorption/desorption), and
chemical reactions (ion exchange, complexation, decomposition, and abiotic
transformation). Biodegradation of chlorinated solvents (e g., TCE) most commonly
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occurs via reductive dechlorination, a process that requires both electron acceptors
(chlorinated aliphatic hydrocarbons) and an adequate supply of electron donors (naturai
organic carbon, fuel hydrocarbons, landfill leachate) in order to proceed to complete
destruction. It is, therefore, a passive remedial approach reliant upon natural transport and
degradation processes,

Beyond the monitoring wells, covered under Permit Condition VI.C.1., there ts no
capital equipment requiring regular maintenance or upkeep other than as described
below. The operation system for the continued maintenance of the Natural Attenuation
Remedy shall, as similarly stated in Permit Condition VI.B.3., above, comply with the
approved CAP (Permit Attachment 2, Appendix I). The following design system shall
be maintained on a regular basis, as specified.

a.

Groundwater monitoring well(s). In compliance with 40 CFR 264.97(a)(3), a
performance well is designated as an effective well when the Department recognizes
that the well is necessary for the practical and effective detection of hazardous waste
constituents that have migrated beyond Unit 5.

In accordance with Permit Condition VI.C.2, the Permittee shall conduct
groundwater samplings semi-annual ly, or annually depending on the well designation
and locations The monitoring results will be reported in an annual report defined
under Permit Condition VI.J.4.

If the GPS continue to be exceeded for any contaminant listed in Appendix J to
Attachment 2 at any of the POC Wells or the Plume Monitoring Well, the Permittee
shall be required to continue to monitor the well(s) according to Permit Condition
VLC., and all decisions and outcomes shall be reported in accordance with Permit
Condition VI.J 4.

Water Quality Sampling Events—The Permittee shall conduct groundwater sampling
and analysis following installation of Plume Monitoring Well SW12A required by
issuance of the Permit in accordance with the sampling and analysis procedures in
Permit Section VLF. In addttion to the water level in the well, the following field
parameters shall be measured from each wel| during each sampling event: pH,
temperature, oxidation-reduction potential (ORP), specific conductivity and dissolved
oxygen. The samples must be collected from the upgradient well, the POC wells and
the plume monitoring well, and must be analyzed for all CA specific VOCs [TCE,

1, 1-Dichloroethene (1,1 -DCE), cis-1,2-Dichloroethene (¢DCE), trans-1,2-
Dichloroethene (tDCE), and Vinyl Chloride (VC)] (Appendix J to Attachment 2),
on a semiannual basis. In addition, groundwater samples collected during the first
year of monitoring will also be analyzed for MNA indicators (ethane, ethene,
methane, sulfate/sulfide, nitrate/nitrite, and total organic carbon) for the purpose of
establishing a baseline concentration of these analytes. The facility’s analytical
laboratory shall analyze these samples in accordance with the sampling and analytical
methods listed in Permit Attachment 2, Appendix J. Alternate analytical methods
may be approved by the Department in accordance with the procedure established in
Permit Condition VI.C.2.
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If at any point during the CA Program any monitoring well, established in or
incorporated into the Natural Attenuation Remedy, can no longer yield groundwater
samples representative of the area’s groundwater quality based upon low water levels
the Permittee must apply for a Permit modification to deepen or replace the affected
monitoring well(s).

Sampling points and monitoring wells i the Natural Attenuation Remedy (both
temporary and permanent in status) are subject to the inspection requirements for
groundwater monitoring weils as set forth in Permit Attachment 1, Appendix F
(Inspection Requirements).

Piezometers or monitoring wells designated solely for the purpose of measuring
water levels (and not for water quality sampling), that are part of the Natural
Attenuation Remedy, may be installed (with or without prior Department approval)
or abandoned (with abandenment subject to prior Department approval). Such
piezometers or water-level monitoring wells normally will not require a formal
modification of the Permit under 40 CFR 270 41 or 270 42—unless an accompanying
change in the text or maps of the Permit is required. Also, piezometers and water-
level monitoring wells remain subject to the inspection requirements for groundwater
monitoring wells as set forth in Permit Attachment 1, Appendix F.

Changes in MNA Program

If changes are required, during implementation of the Natural Attenuation Program, to
either correct deficiencies or enhance resolution/performance, the Permittee shall submit
a written request to the Department to change the approved design.

a.

The Department shall be notified by letter of any proposed changes to the Program, at
least thirty (30) days prior to the proposed date of the change. The Department shall
approve the proposed changes prior to implementation. The following information
shall be included in the notification:

i. Description of the change to be made;

f. Justification/reason for the change,

i1, Revaluation plan for Program performance after the change in design,
iv. Revised maps, drawings, and schematics, if appropriate

Design or Program changes which are required for the continued operation of the
Remedy or are required for protection of human health and the environment shall be
implemented as soon as practicable following approval. In the event of an
emergency, the facility must act while assuming the risk of immediate action, subject
to the subsequent administrative approval of the design or Program changes.
Therefore, the Permittee is encouraged to contact the Department as soon as the
consequences are known. The Department shall be notified in writing of the actions
taken, within 14 calendar days of the emergency event. This notification will contain
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VILB.6.

VI.B.7

a schedule for the submission of the corresponding request for the design or systems
change. The Department will decide on a case by case basis whether such a design or
systems change requires a permit modification {see Permit Section VLM).

Evaluation of MNA Program

The effectiveness of the Natural Attenuation Program shall be evaluated on an annual
basis (40 CFR 264.100(g)). This evaluation shall be submitted to the Department as part
of the Annual Monitoring Report (see Permit Condition VI.J.4). The evaluation shall
contain information to demonstrate that natural attenuation is still functioning as
designed. Continued decrease in concentrations will be considered progress toward the
remedial objectives. The following shall be contained in the evaluation, if available:

a. Present sampling and analysis results collected for the Natural Attenuation Program
in field and lab analysis (see Permit Conditions VLB.3 and VLB.4);

b.  Evaluation of the changes in concentration trends over the previous twelve months,
natural attenuation rate, and resulting remedial progress;

¢. Review of constituent concentrations and evaluation of natural attenuation
processes/progress possibly occurring, For example, potential for biodegradation
occurrence, detection of daughter products, and general water quality conditions.

d.  Updated compliance timeframe predictions based on revised point attenuation rates
determined from concentration vs. time graphs using the principles and methods
presented in Section 7.4 of Permit Attachment 2, Appendix 1.

e. Modifications to the Remedy proposed to correct deficiencies/malfunctions or,
enhance performance and:

f.  Provide other recommendations regarding the CA program, as appropriate,

Contingency Measures and Termination of Natural Attenuation

a. Ifthe drssolved phase constituent concentrations in groundwater outside the
containment area do not naturally attenuate within a reasonable time frame
contingency, measures shail be considered and implemented as presented in Permit
Attachment 2, Appendix I (CAP) . For the purpose of this evaluation, a reasonable
timeframe is defined as the MNA-based projected remedial timeframe determined in
the CAP (i.e., 12 years from the date of the evaluation in 2007, or 2019). The
projected remedial timeframe was calculated based on pore-volume flushing
calculations. Updated compliance timeframe predictions will be based on annually
revised point attenuation rates derived from concentration v. time graphs. If the
estimated remedial timeframe determined on an annual basis exceeds the projected
remedial timeframe of 12 years [201 9] for three consecutive years, then contingency
measures as defined in Permit Attachment 2, Appendix I (CAP) will be
implemented,

The Department shail terminate this Natural Attenuation Program subject to the
Director’s approval of a Permit Modification for an alternative remediation system
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designed to achieve the same or equivalent objectives for remediation of chiorinated
VOCs in compliance with 40 CFR 264. ] 00, if the natura! attenuation is ineffective For
the purpose of this evaluation, MNA would be considered to be ineffective if for three
consecutive years, the estimated remedial timeframe determined from annually revised
point attenuation rates is greater than 19 years [2026], which 1s the time for one
additional pore flush, or an additional 7 Years.

Alternative Groundwater Remediation Methods

If the Department or the Permittee determines that MNA is ineffective as a CA program,
the Permittee shall evaluate and pursue other means of groundwater remediation. The
Permittee shall submit to the Department an application for a Class Il permit modification
to modify the CAP within [80 days of the determination that MNA is no longer effective
and that a modification to the CA process is required. The alternative groundwater
remedtation method would be enhanced in situ anasrobic bioremediation or a similar in-
situ technology which can effectively meet the remediation objectives.

Termination of CA/Remedy Program

The CA/Remedy (40 CFR 264.100) for Unit-5 must continue until TCE and its daughter
products’ concentrations in groundwater have decreased below the GPSs specified in
Appendix J to Attachment 2 (40 CFR 264. 100(f)) in the downgradient POC Wells and
through the plume(s) The termination of CA must be approved by the Director. The
following steps are to be taken by the Permittee in establishing that the GPSs are no
longer exceeded and before the Permittee can return to the Groundwater Compliance
Monitoring Program (Permit Module V) under 40 CFR 264.99:

a. Interpretation and Evaluation of Data Supporting Completion of 40 CFR 264.100

Termination of the use of MNA as a remedy (change from 40 CFR 264.100 to 40
CFR 264.99) shall be based on the interpretation and evaluation of the data
(concentrations, parameters and indicators). In addition, 40 CFR 264.100(e)
specifically requires compliance with the GPSs throughout the groundwater plume,
The data from all POC Monitoring Wells associated with the release of COC from
Unit 5 must be at or below the GPSs to demonstrate that the 40 CFR 264,100
objectives have been met. The procedure for completing the data evaluation is as
follows:

t.  Ths groundwater CA and monitoring program was triggered by the exceedence
of the GPS for TCE. The GPS for a contaminant was developed from the
background value, MCL, ACL, or RBC. The GPSs for TCE and its daughter
products are listed in the Appendix J to Attachment 2, The exceedence of the
GPS for TCE was indicated by the simple comparison of the concentrations for
TCE in downgradient wells to the GPS. [f GPSs have not been exceeded as
determined by simple comparisons of the concentrations for TCE and its
daughter products in downgradient wells to the GPSs, the Permittee can petition
the Director to terminate this groundwater CA andmonitoring program. The
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VIC.

VIC1

VI.C.2.

concentrations for TCE and its daughter products in downgradient wells will be
obtained through Permit Section VI.C (groundwater monitoring).

ii. Pursuant Permit Condition LK.1 the compliance period during which the GPSs
applies for Unit 5 will continue until October 28, 2020. If the compliance period
has not ended at the time of the Director’s approval to terminate the CA program,
groundwater monitoring shall then be conducted in accordance with Permit
Module V — Compliance Monitoring Program. The Permittee shall continue
CA measures during the compliance period to the extent necessary to ensure that
the GPS is not exceeded, pursuant to 40 CFR 264. 100(f).

ii. Any future detections at concentrations greater than the CA specific GPSs that
may resuit from rebound effects will result in a return to the requirements of
Permit Module VI (and 40 CFR 264 100). Thus, to avoid a premature
outcome, and the resulting requirement for an immediate return to 40 CFR
264.100 groundwater monitoring and corrective measures, the Permittee must
demonstrate the long-term effectiveness of the remedy prior to initiating the steps
in Permit Condition VLB.9,

Extension of Compliance Period and CA/Remedy Program

If CA is required beyond the compliance period, as caiculated in Permit Condition
LK.1, 1t shall continue until the GPS for any constituent in any well has not been
exceeded for three consecutive years, pursuant to 40 CFR 264.100(f).

GROUNDWATER CA MONITORING PROGRAM

- A groundwater monitoring program must be implemented to demonstrate the

effectiveness of the CA program (§264.100(d)). This program is based upon a
Modfication of the preexisting Groundwater Compliance Monitoring Program (Permit
Module V), modified as necessary to meet the performance standards for a CA Program
{40 CFR 264.100).

Groundwater Monitoring System

a.  The groundwater beneath the closed Unit 5 shall be monitored with one (1)
upgradient groundwater monitoring well and five (5) downgradient POC Wells
located as specified on Figure 2 of Permit Attachment 2, Appendix L. Monitoring
well SW8B is the upgradient well and monitoring wells SW7B, SW5B, SWC21,
SWC22, 5WC23 are the POC Wells for the unit.

b. Inaddition to the wells specified in Permit Condition VI.C.1.a, one Plume
Monitoring Well, SW12A will be installed and monitored to ensure that
contaminants, TCE and its daughter products are not moving downgradient away
from Unit 5 and the downgradient POC wells.

Sampling and Analysis Schedule
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VI.D.1,

VLD.2.

All the wells from Permit Condition VI.C.1 will be sampled in accordance with the
methods and procedures specified in the Compliance Monitoring Sampling and Analysis
Plan (Permit Attachment 1, Appendix H, Sampling and Analysis Plan, “SAP") and
the following schedule:

a.  All the welis specified in Permit Condition VL.C.1. will be sampled at least semi-
annually for the analysis of the current CA-targeted constituents listed in Appendix
J to Attachment 2. In addition, groundwater samples collected during the first year
of monitoring will also be analyzed for MNA indicators (cthane, ethene, methane,
sulfate/sulfide, nitrate/nitrite, and total organic carbon) for the purpose of
establishing a baseline concentration of these analytes. Analyses shall be obtained
using the EPA SW-846 Methods specified in Permit Attachment 2, Appendix J.
Alternate/updated SW-846 methods for the contaminants listed in Appendix J may
be approved by the Department, provided the request is in writing and submitied 30
days prior to the sampling event and the proposed alternate/updated methods for the
contaminants listed in Appendix J must achieve the same Practical Quantification
Limit (PQL) (or lower) as the specified method Also, with pre-approval,
alternate/updated methods for the indicators listed 1n Appendix J to Attachment 2
may be used, provided the analyte is quantified using the alternate/updated method.
Proposed alternate/updated methods for the indicators listed in Appendix J to
Attachment 2 may obtain a higher PQL than the method specified.

b.  The POC Wells specified in Permit Condition VLC.1.a shall be sampled on at least
an annual basis for the analyses of all CA Annual Monitoring Constituents
(Appendix K) using the EPA SW-846 Methods specified in Permit Appendix K to
Attachment 2. The CA Annual Monitoring Constituents (Appendix K) are
based on the Compliance Monitoring List (Appendix E/G), plus those constituents
historically detected.

¢. Static groundwater elevations and total depths as well as the hydrogeologic and
physical parameters pH, temperature, specific conductivity, DO, and ORP will be
measured at all wells specified in Permit Condition VLC.1 during each sampling
event.

WELL LOCATION, INSTALLATION AND CONSTRUCTION

The Permittee shall maintain the monitoring wells located at the facility as specified
below:

2. All monitoring wells listed in Permit Condition VIL.C.1 shall be maintained in
accordance with the maps and boring logs in Permit Attachment 2, Appendix I.

b.  The wells shall be inspected at least semi-annually to ensure proper operation. Any
required repairs shall be made by the Permittee as soon as reasonably possible.

All groundwater monitoring wells required by this Permit in the CA Program shall be
maintained in conformity with the following;

L
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VLE.1.

VIE.2.

VIE3

a.  The groundwater monitoring system must yield samples in upgradient well(s) that
represent the quality of the background groundwater unaffected by leakage from any
regulated unit, and in downgradient wells must yield samples that represent the
quality of groundwater passing the POC.

b.  The number and location of monitoring wells must be sufficient to identify and
define all potential release pathways from the unit to the uppermost aquifer, based
on site specific hydrogeologic characterization.

The Department must approve the addition or removal of all Permanent monitoring wells
that are part of the sampling network, prior to inclusion into the network or abandonment.

a.  All wells removed from the monitoring program shall be plugged and abandoned in
accordance with Permit Attachment 1, Appendix K. Well decommissioning
methods and abandonment certification shall be submitted to the Department within
thirty (30) days from the date the wells are removed from the monitoring program.

b.  All monitoring wells added to the existing groundwater monitoring system described
in Permit Section VI.C. must be constructed in accordance with the requirements of
EPA's RCRA Groundwater Momitoring Techmcal Enforcement Guidance Document
(TEGD) and subsequent guidance, and must be approved by the Department.

GROUNDWATER PROTECTION STANDARD

The Permittee shall monitor the groundwater to ensure that the regulated unit is in
compliance with the GPSs under 40 CFR 264.92, or that the groundwater is being
remediated to attain the GPS,

The GPSs are established based upon background values statistically calculated from
background groundwater monitoring at the Unit 5 (Permit Attachment 2, Appendix P),
USEPA Safe Drinking Water Act Maximum Contaminant Levels (MCL), Alternate
Concentration Limits (ACL) established by the Department, or USEPA Region 111 Risk
Based Concentrations (RBCs). The GPSs of the constituents annually to be anatyzed are
provided in Appendix K, Attachment 2

The GPSs for TCE and its daughter products, together with their detectton limits,
background values, and applicable MCL/ACL/RBCs, are listed in Permit Attachment 2,
Appendix J.

Background concentrations established at the time of permit issuance are listed in
Appendix F to Permit Attachment 2. For any newly detected hazardous constituents,
background values shall be established in accordance with 40 CFR 264.97(g) and as
specified in Appendix J to Permit Attachment 1 Background groundwater quality for a
constituent or monitoring parameter shall be based on at least four (4) data points
collected at background monitoring well(s) during a period not exceeding one (1) year.

The Permittee shall use the most up-to-date USEPA MCL, the Department ACL, or EPA
Region [II RBC as the GPS. If USEPA implements any changes to MCLs or RBCs, the



Post-Closure Permut Reissuance Application DRAFT Radford AAP EPA ID# VAI210020730

0 LPage 70, of 79 Module VI ___ . Expiration Date. August 162024

VLEA4,

VLF.

VLF.I.

VIF.2
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GPS defined by that MCL or RBC will be updated to reflect the most current value
established by USEPA.

Any concentration limit based on a background value or ACL may be updated if new
data become available. The Department will review the ACL changes annually and
decide if the changes were significant enough to warrant the Department pursuing a
permit amendment. The Department will notify the Permittee of any such change and
will provide an amended Appendix K to Permit Attachment 2 to the Permittee. Within
ninety (90) days of receiving the amended Appendix K to Permit Attachment 2 to the
Permittee, the Permittee shall provide notice of the modification(s) to all persons on the
facility mailing list.

Pursuant Permit Condition 1. K.1 the compliance period during which the GPSs apply
for Unit 5 will continue until October 28, 2020. [f the Permittee is conducting CA at the
end of the compliance period specified, then the compliance period shall be extended
automatically until the Permittee demonstrates that the COC concentrations are less than
the GPS 1 all downgradient wells for three (3) consecutive years as defined under 40
CFR 64.100 (D

SAMPLING AND ANALYSIS PROCEDURES

Pursuant to 40 CFR 264.97(¢), the groundwater monitoring program must include
sampling and analytical methods that are appropriate for groundwater sampling and that
accurately measure hazardous constituents in groundwater samples. The groundwater
monitoring program must include consistent sampling and analysis procedures that are
designed to ensure monitoring results that provide a reliable indication of groundwater
quality below the waste management area. To make changes to the groundwater
sampling and analysis procedures specified in this section, the Permittee will submit for
Director approval an application for a Class | permit modification in accordance with 40
CFR 270.42, Appendix 1. The Permittee shall use the following techniques and
procedures when obtaining and analyzing samples from the groundwater monitoring
wells described in Permit Condition VI.C.1.

Samples shall be collected using the techniques and procedures described in Permit
Attachment 1, Appendix H (SAP) and at the frequency specified in Permit Condition
VI.C.2.

Samples shall be preserved, packed, and shipped or hand-delivered off-site for analysis in
accordance with the procedures specified in Permit Attachment 1, Appendix H.4.

Samples shall be tracked and controlled using the chain-of-custody procedures specified
in Permit Attachment 1, Appendix H.3. -

ELEVATION OF THE GROUNDWATER SURFACE

The Permittee shall determine the groundwater potentiometric surface elevation (and
depth to bottom of wells not equipped with dedicated pumps) at each monitoring well
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VLH.

VIH.L.

VIH.2

specified in Permit Sections VI.C t0 0.01 foot each time groundwater is sampled in
accordance with procedures contained in Permit Attachment 1, Appendix H.

(1) Static groundwater elevations (and total depths for wells that do not contain dedicated
pumps) will be measured at all wells specified in Permit Section VL.C. during each
sampling event.

(2) If, during the course of purging and sampling the data from field parameters and
visual observation indicate that silt has accumulated in any well, the pump (if dedicated)
shall be pulled and the total well depth and sediment thickness shall be calculated.
Corrective measures shall be taken prior to the next sampling event, if necessary.

MONITORING PROGRAM AND DATA EVALUATION

The Permittee shall determine groundwater quality as follows:

The Permittee will determine the groundwater flow rate and direction in the uppermost
aquifer at least semiannually in accordance with Permit Condition VLC.2. Constituent
migration rate will be calculated, if necessary to demonstrate the effectiveness of the CA
and the CA monitoring program. Potentiometric maps showing groundwater elevation
contours and flow direction during each sampling event shall be prepared at least
annually.

The Permittee shall present the analytical data obtained from the contract analytical
laboratory as follows:

a. The Permittee shall determine semiannually the concentrations/values of hazardous
constituents listed in Appendix J to Attachment 2 and annually the
concentrations/values of hazardous constituents listed in Appendix K to Permit
Attachment 2 in accordance with Permit Sections VI.C and VLF. The Permittee
shall independently complete the validation of the data within two (2) weeks of the
data being available from the laboratory performing the analyses.

Estimated values between the MDL and QL will be validated and qualified with the
“J” flag to indicate the result that a constituent is present and detected at or above the
MDL, but below the QL. The “U” flag will be used to indicate that the constituent is
not detected at or above the MDL.

b. The Permittee will present the groundwater quality at each monitoring well in a form
appropriate for the determination of statistically significant increases, in accordance
with 40 CFR 264.97(h).

¢. The Permittee’s report will include at least the following information: the constituents

analyzed and concentrations with qualifiers, the background values, the GPSs, the
SW-846 test methods, method detection limits (MDL), quantitation limits (QL), the
internal laboratory quality assurance/quality control (QA/QC), matrix spike
duplicates, percent recovery, duplicate analyses, dilution factors, any lab specific
detection limit and/or quantitation limit, the results of any screening analyses, and
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any other information needed to evaluate accuracy, precision, representativeness,
comparability, and completeness of the groundwater quality data.

At least semiannually, the Permittee shall determine if constituents contamed in
Appendix J to Attachment 2 are present at concentrations greater than the GPS (Permit
Attachment 2, Appendix J) in any POC well in accordance with 40 CFR 264.99(h) and
Permit Section VLI to evaluate the effectiveness of natural attenuation in this
groundwater CA program. The Permittee shail use suitable methods to evaluate
effectiveness and progress of the groundwater CA and monitoring program, for example,
long-term time concentration plots of constituents of concern exceeding GPS for each
well and graphic representation of groundwater impact plumes for constituents exceeding
GPS, when appropriate.

At least semiannually, the Permittee shall review the data and monitoring results to
evaluate the concentration trends, the fate and transport for the constituents/indicators
listed in Appendix J to Attachment 2 and to evaluate the process and progress of natural
attenuation.

COMPARISON TO GROUNDWATER PROTECTION STANDARDS

At least annually, the Permittee shall analyze samples from the POC Wells specified in
Permit Condition VL.C.1. for all constituents contamned in Appendix K to Permit
Attachment 2 (Annual Monitoring List for CAP) to determine whether additional
hazardous constituents, which are not the targets for the current CA (e.g. TCE and its
daughter products), are present in the uppermost aquifer at levels exceeding the
established GPSs specified in Appendix K to Permit Attachment 2. The following
procedures shall be used:

Methods of Companison

a. Ifasingle independent sample was collected at the monitoring well, the Permittee
shall conduct an empirical comparison in accordance with Permit Attachment 1,
Appendix J (Statistical Procedure).

b.  If muitiple independent samples were collected from each monitoring well, a
statistical comparison to the GPS which is approved by the Department shall be
conducted. Guidelines for method selection are contained in Permit Attachment 1,
Appendix J.

The Permittee shall submit written notification to the Department within 7 days of the
Permittee’s identification of the exceedence, for constituents that have not previously
exceeded the GPS (40 CFR 264.99(h)). The notification shall include the concentration
of each constituent exceeding the GPS and shall identify the monitoring well(s) where the
GPS was exceeded.

The Permittee may resample within 60 days from receipt of the laboratory data and repeat
the analysis for the constituent exceeding the GPS. If the second analysis confirms the
presence of constituents at levels exceeding an established GPS or if the Permittee does
not resample, the Permuttee shall then report the constituents to the Director in writing
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within seven (7) days and the Permittee must propose CA for that contaminant as
required by Permit Section VLL.

In accordance with 40 CFR 264 99(i), the Permittee may make a demonstration that the
GPS was exceeded due to sources other than the regulated unit, was due to an error in
sampling, analysis or statistical evaluation, or was due to natural variability in the
groundwater. The demonstration shall be conducted as follows:

a.  Within 7 days of the identification of the exceedence {see Permit Condition VI.L.2.
above) the Permittee shall notify the Department that the Permittee will attempt an
alternate source demonstration, and in 90 days from the identification of the
exceedence, the Permittee shall submit a report demonstrating this alternate
contamination source to the Department for its approval,

b.  Any resampling, if a part of the demonstration, must be conducted within sixty (60)
days of receipt of original laboratory data.

¢.  Throughout the alternate source demonstration the Permittee must continue to
monitor in accordance with the CA Monitoring Program established under 40 CFR
264.100 and to fulfill all its Permit obligations

d.  Concurrent with the submission of an alternate source demonstration, the Permittee
ts obligated to provide the Department with a plan for the facility’s proposed CA
(see procedure at 40 CFR 264(h) and Permit Section VYL.L.) chosen from all the
technologically feasible CA alternatives investigated by the facility and documented
in the plan.

The Permittee shall specify all GPS exceedences in the Annual Monitoring Report
defined under Permit Condition VLJ.4, whether it is the first exceedence of that
constituent or a repeated exceedence.

REPORTING AND RECORD KEEPING
SA R LS AN RECORD KEEPING

The Permttee shall enter all monitoring, testing, and analytical data obtaned pursuant to
Permit Section VL.J. in the operating record. The data packages must nclude all
computations, calculated means, variances, t-statistic values, and t-test results or the
calculations and results of statistical tests that the Department has determined to be
equivalent as appropniate. Information conceming the maintenance of the monitoring
network wells shall aiso be entered nto the Operating Record. Reports containing the
information shall be submitted in accordance with Permit Condition I.E.3.

Groundwater Elevation/Potentiometric Contour Maps

As a component of the annual report containing all information gathered under the CA
Monitoring Program, the Permittee will submit groundwater elevations and
potentiometric contour maps depicting groundwater flow paths and supporting
groundwater elevation data for each sampling event to determine that the existing
monitoring network continues to be adequate.



Post-Closure Permuit Reissuance Application DRAFT Radford AAP EPA ID# V41210020730

‘ Page 74, of 79 Module Vi _ Exprration Date _August 16 2024

VI9J.2.

VIJ3

|| VIL14.

Maintenance and Operation of the Remedial System

a.  If the evaluation determines that the existing monitoring well network no longer
satisfies the requirements of 40 CFR 264.97(a), the Permuttee will submit an
application for a permit modification to make appropriate changes to bring the
monitoring system into compliance. Actions taken for maintenance and repair of the
monitoring system shali be recorded in the Facility Operating Record and included
in the Annual Monitoring Report.

b The Department shall be notified in writing when the monitoring portion of the
natural attenuation remedy is taken off-line or is being repaired, equipment replaced,
or upgraded and the anticipated or actual duration is greater than 30 days. Periods
less than 30 days shall be noted in the Operating Record and included in the Annua]
Monitoring Report. Note that such notification 1s required only for action or
inaction other than the regular routine operation of the remedy set forth in this
Permit Module or in the CAP in Permit Attachment 2, Appendix L.

Annual Appendix [X of 40 CFR 264 Data (Appendix K)

The Permittee shall report the data from the specified wells (Permit Conditions VI.C.1.a
and VLC.1.b) for all constituents contained in (Reduced) Annual Appendix 1X of 40
CFR 264 as specified in Appendix K to Attachment 2 in the appropriate Annual
Monitoring Report.

Contents of an Annual Report

The annual report, submitted on March 1, of each year shall for monitoring performed in
the previous calendar year meet all the requirements of an Annual Groundwater
Monitoring Report and shall include an evaluation of the CA program as required by
Permit Section VLB.6. The following items shall be included, at a minimum:

a.  The operator/owner certification signed and dated by an authorized representative of
the Facility;

b. Copies of current potentiometric surface maps and static groundwater level
elevations for cach event during the period.

¢.  Evaluation of groundwater flow directions and gradients and the calculated or
measured rate of migration of hazardous constituents in the groundwater for the
period.

d.  Data package with the certification from the contract analytical laboratory.
€. Analytical Result/Data Summary contaming the following columns: well name,

sampling/analytical dates, constituents analyzed, analytical methods, MDL, PQL,
resulting data (concentrations) with qualifiers, and GPSs.
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f  Long-term time concentration plots of constituents of concern exceeding GPS for
cach well. When appropriate, graphic representation of groundwater impact plumes
for constituents exceeding GPS:

g  An evaluation of the effectiveness of the remedial measures per 40 CFR 264.100(g)
and meeting the requirements of Permit Condition VLB.6.. The evaluation shall
contain adequate information to demonstrate that the remedial measures are
addressing the groundwater contamination at and downgradient of Unit 5 and
progress 15 being made toward the remediation objectives. The evaluation shall also
contain updated compliance timeframe predictions using the principles and methods
presented in the Section 7.4 of Permit Attachment 2, Appendix L.

h.  Copies of all notifications and reports required by this Permit, and 9 VAC 20-60 et
seq., for the period, and

i.  Copies of all statistical evaluations of the groundwater data for the period.

ASSURANCE OF COMPLIANCE

The Permittee shall demonstrate through the implementation of the groundwater
monitoring and CA measuresin this Permit, that compliance with the GPS of 40 CFR
264.92 will be achieved.

SPECIAL REQUIREMENT IF ADDITIONAL CA AT THE REGULATED UNIT
IS REQUIRED

In accordance with the requirements of this permit and the Virginia Hazardous Waste
Management Regulations (VHWMR), if the Department or the Permittee has determined
that additional CA at or downgradient of the POC of the Waste Management Area is
required in pursuant to Permit Condition VLL2., Permit Section VLL applies. The
Permittee is responsible for compliance with Permit Section VLL, immediately upon
notification by the Department that additional CA 1s required at or downgradient of the
POC (40 CFR 264.99(h)(1)).

The Permittee must notify the Department in writing within seven (7) days from the date
that the analytical data 1s available from the laboratory that the GPS has been exceeded
for any constituent listed in Permit Attachment 2, Appendix K at any well in which the
GPS has not been exceeded previously and the Department has not been previously
notified, in accordance with Permit Section VLJ.

Within 180 days from the date when the new GPS exceedence was first identified by the
Permittee, the Permittee must submit a Plan to the Department for the proposed CA to
address the exceedence (40 CFR 264.99(h)}(2)). The Permittee is to choose this proposed
CA(s) from all the technologically feasible CA alternatives evaluated, and documented n
the Plan. The Plan shall address and conform to requirements set forth at 40 CFR
264.99(h)(2) and shall constitute the Permuittee’s appheation for a permit modification to
initiate the additional CA .
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the regulated unit, the Permittee should follow the procedures set forth at 40 CFR
264.99(i) and in Permit Condition VLL3., above.

REQUESTS FOR PERMIT MODIFICATION

If the Permuttee or the Department determines in writing that the Groundwater Corrective
Action ongoing at the facility is not adequate, the Permittee shall submit to the
Department an application for a permit modification proposing a CA Program meeting
the requirements of 40 CFR 264.100 within 180 days of receipt of the Department’s
determination that CA is required to be modified. Specifically, permit modification
during implementation of corrective measures at the POC for the regulated Unit 5 shall
be required if the Permittee or the Department has made any of the following
determination:

a. Significant changes must be made to the remedial measures contained in this Permit
. to protect human health and the environment (Permit Condition VLB.5);

b. The corrective measure contained in this permit, e 2. MNA, is no longer effective in
remediating groundwater at the POC and the GPSs are still being exceeded. A
modification mcorporating a different alternate remedial measure is required (Permit
Condition VI.B.8) to meet the requirements of 40 CFR 264.100: or

c. A GPS has been exceeded for a constituent for which the current corrective measure
contained in the Permit will not achieve the remediation goals (see Permit
Condition VI.L2 above).

If the Permittee or the Department determines the CA Mon itoring Program no longer
satisfies the requirements of 40 CFR 264.99 and 264.100, then within 90 days, the
Permittee must submit an application for a permit modification to make any major
changes.

CA SCHEDULE

Upon addition of Permit Modale VI and associated attachments to this permit, the
following actions will be taken

Within 120 days from the effective date of the permit modification, monitoring weil
SWI2A specified under Permit Conditions VI.B.1 and VI.C.1.b will be installed. In
accordance with Permit Conditions VI.D.3 and VLJ.2., details of the wells installation
shall be provided in the subsequent Annuai Monitoring Report.

Upon completion of the installation of well SWI2A, the first CA Monitoring event,
defined under Permit Section VI.C., will be conducted in place of the compliance
monitoring event scheduled for second quarter 2010. Thereafter, the CA Monitoring
Program will replace the Compliance Monitoring Program until such time as Permit
Condition VL.B.9 and/or Permit Condition VLB.10, has been met. Additional ly,
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meeting the requirements of Permit Condition L.J.1 (Post-Closure Period Reduction)
will allow the cessation of the MNA remedy.
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MODULE VII
SITE-WIDE CORRECTIVE ACTION

VILA. CORRECTIVE ACTION FOR CONTINUING RELEASES; PROTECTION OF
HUMAN HEALTH AND THE ENVIRONMENT

The requirements of 40 CFR 264.101 are addressed by the Corrective Action
Permit issued to the Permittees by EPA Region 11l which became effective on
October 31, 2000 and shall remain in effect until October 3 1, 2010. The terms
and conditions of the Corrective Action Permit issued by EPA are adequate to
fulfill the Department's requirements for facility-wide corrective action as
specified in 40 CFR 264.101 as made applicable by 9 VAC 20-60-264.

A list of SWMUs addressed by the EPA Site Wide Corrective Action Permit and
a map depicting the locations of the SWMUs are contained within the Part A
Permit Application.

VIL.B REPORTS, NOTIFICATIONS, AND SUBMISSIONS TO THE DEPARTMENT

Copies of all notifications, cover letters for reports, and submissions made in
compliance with the EPA permit shall be provided to the Director of Waste
Permits in accordance with the EPA permit Part 1.B.8.
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APPENDIX A.2
GEOLOGICAL/TERRACE MAP
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APPENDIX A.3
FRACTURE TRACE MAP
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APPENDIX B
CONTINGENCY PLAN

Please note: In addition to the Contingency Plan for the Post-closure Care Permit for HWMUSs 5

and 16, the Permittees also maintain Contingency Plans for the Subpart O Incinerator and for the
Subpart X Open Bumning Ground.
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SPILL OR
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(1) BUILDING 1034, ELECTRICAL SHOP
(2) BUILDING 1039
(3) ROADS & GROUNDS
BUILDING 1908
(5) BUILDING 350, FIRE DEPARTMENT
BUILDING 222
(7) BUILDING 201, MAIN LABORATORY
WAREHOUSE NO. 9387-2
BUILDINGS 440 & 441
@0 BUILDING 442

| BUILDING 4601-7

NQTE.
THE EQUIPMENT AVAILABLE AT EACH
LOCATION IS LISTED IN FABLE 5

FIGURE 2
EMERGENCY EQUIPMENT LOCATIONS |

NOT TO SCALE




TABLE 1
EMERGENCY PROCEDURES

RFAAP Disaster Control Plan (RFAAP-DCP) provides plans for:

1)
2)
3)
4)
5)
6)
7

Hazardous material emergency response

Pollution incident reporting

Chemical, nuclear or radiological accident/incident control
Emergency situation reporting

Bomb threats

Crisis emergency/relocation plan

Flood watch

Spill Prevention, Control, and Countermeasures Plan (SPCC) and Management Manuai (MM}
3-1.1 Environmental, Quality, and Safety Incident Reporting for spills other than hazardous
waste described in the Part B permit.

SPCC provides area specific plans including:

1)
2)
3)
4)
S)
6)

Description of physical layout and processes performed
inventory of tanks, drums, and containment structures
Identification of potential spill scenarios and volumes

Flow path(s) for spills

Any area specific response measures, which may be required
Listing of any treatment facilities servicing the area

MM 3-1.1 Environmental, Quality, and Safety Incident Reporting 1s concerned with the
recognition, reporting, containment and notification procedures in the event of leaks and
spills

Fire Prevention and Protection Program describes:

1)

2)
3)
4)
5)
6)

Employee and Fire Department personnel responsibilities for fire prevention and
protection |

inspection and use of equipment and supplies

Fire Department training program

Building evacuation procedures

Annual Fire Prevention and Protection Program

Prefire plan and other fire plans



TABLE 1
EMERGENCY PROCEDURES (continued)

-
-
1

Plant Protection Plan (PPP) outlines plan protection/security procedures including the secunty

of explosives, intrusion detection systems, protective communications and key and lock control.

Plant Operating Procedures:

MOP 4-27-2: Maintenance Responsibilities During Disaster and Major Emergencies
4-27-008 Electrical Distribution System Switching, Shutdowns, & Safe
Clearannces

MOP 4-27-111.  Protective clothing and Equipment
MMP 02-1-09 Flood Watch :
GOP 4-A-012: Negative Pressure Respiratory Protective Equipment
GOP 4-A-012A:  Positive Pressure Respiratory Protective Equipment
éb GOP 4-117: Clean-up Procedures for Liquid Explosive Spills
GOP 4-A-049: Operation of Two-Way Radio Mobile Units and Fixed Base Central

GOP 4-3-2: Area General Waste Prope'ilant Incinerator Facility



TABLE 2
NOTIFICATION ACTION SUMMARY

ON-SITE Emergency Contacts
Contacts to be made in accordance with Management Manual 3-1.1

Emergency Coordinator Office Phone Home Phone Home Address
Plant Security Ext 7323 NA NA_
Plant Fire ) | Ext 16 NA NA
Environmental NA NA
Emergency Contact- Security will Contact
Primary Emergency
Coordinator )
Safety On-Call Security will Contact | NA NA
Representative
Environmental Manager — ) Use cell
Jay Stewart phone

Cell 540-200-9536
Environmental Contact — | Ext 8722
Matt Alberts Use cell phone

Cell 540-383-5463 _
Safety Manager — Joseph | Ext 8781 Use cell phone
Betteken Cell 540-239-6562

ON-SITE Notifications
The following managers should be notified in the event of major emergencies:

Title Name Contact Number
Director of Safety, Mission Anthony Miano Cell (540) 239-6378
Assurance, Environmental,
and Security |
Director of Operations MD Guynn Cell 540-230-5408

OFF-SITE Notifications

To be made by the Environmental Manager or a designated representative as needed:

Army Administrative Contracting Officer — Operations Division Chief Cell (540) 239-4475
Virginia Department of Environmental Quality Blue Ridge Regional Office 540-562-6700
National Response Center (for releases above an RQ) 1-800-424-8802

Virginia Department of Emergency Management 1-800-468-8892

U.S. Environmental Protection Agency Region 3 (215) 814-5000

Montgomery County Local Emergency Planning Committee (LEPC) (540) 382-2951
Pulaski County Local Emergency Planning Committee (LEPC) (540) 980-7705
Emergency Service Resources (Fire, Ambulance, Police) 911

Chemtrec 1-800-424-9300

RN RN =




TABLE 3

EVALUATION CRITERIA FOR
IMPLEMENTATION OF CONTINGENCY PLAN

In accardance with the Contingency Plan Implementation Logic Diagram (Figure 1), the
following are examples of when the contingency plan would need to be implemented

« For a fire and/or expiosion If the fire causes a release of toxic fumes that go off plant or
impacts personnel

» Ifthe fire could spread (is not contained), thereby possibly igniting materials in other
locations on-site or off-site, or could cause heat induced leaks or explosions

o If the use of fire suppressant could result in contaminated runoff that cannot be
contained

¢ |f an explosion has or could.
o Resuit in damage from flying fragments or shock waves
o Ilgnite other hazardous waste at the facility
o Release toxic materials
that could cause harm to human health or the environment or cannot be contained

» Or(f afire or explosion endangers human health or the environment for any other
reason.,

For spills or maternal releases

 If a spill could release toxic or explosive iquids, thus causing a fire or explosicn hazard

» [faspill could result in off-site or on-site soll contamination and/or ground or surface
water contamination

» If a spill constitutes a release of a “reportable quantity” of a hazardous substance under
the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA)

o Orif a spil endangers human health or the environment for any other reason



TABLE 4

SPILL RESPONSE MEASURES

The spill response program will be coordinated by the Emergency Coordinator or designated
representative Guidelines are provided concerning safety, containment, evaluation,
notification, treatment and monitoring as related to each spill incident.

1 Safety

a. Evaluate the hazard of the spilled chemical to personnel which may be involved
in containment, clean up, treatment and monitoring operations

b Assure proper clothing and protective equipment is available and used by
personne! involved in the spill response

2 Containment

a Establish the expected flow path of the spilled matenal

b Locate the nearest proposed damming site.

¢ Erecta dam — notfy Roads and Grounds regarding construction of dam.
3. Evaluation of Spill Extent

a Obtain pH readings at site If chemical spilled was an acid or base

b Confirm stoppage of leak at source

4. Inttial Notification
a. Delegated to the Emergency Coordinator
b Notify appropnate agencies (see Natification Action Summary)
S5 Treatment
a. Straw or other absorbers will be supplied to entrap hazardous wastes which are

spilled Sites/locations within the plant containing straw and other entrapment
materials are controlled by Roads and Grounds




TABLE 4
SPILL RESPONSE MEASURES (cont)

6 Monitor Program

Upon recewving notification of an accidental loss to the industrial sewer or surface streams,
personnel will obtain grab samples at specified locations and time intervals as determined

by the Emergency Coordinator.
a In-Plant Sites

I Suggested sampling sites will be determined based on the location of the
spill

n Samples will be collected at internal locations designated

b New River Site

1 Sampling at the New River site will be performed on a staggered basis
since the nver flow approximates one mile per hour. Sampling will be
performed by the operator at Building 4330

Eb 7 Final Treatment

a Determine disposition of impounded material depending on type and quantity of
spill. Ensure EPA and DEQ concur with disposition

b Prowvide monitoring for duration of disposition

8. Explosion fragments and materals as well as contaminated soils will be decontaminated
In either the decontamination oven or the decontamination incinerator on-site at Radford
AAP provided they are not TCLP toxic or reactive The decontaminated materials will
then be disposed of in a permitted landfill or as decontaminated scrap



TABLE 5

EMERGENCY EQUIPMENT LOCATIONS AT RFAAP

Location #
on Figure 2 | Location Description _ Equipment Available
1 Bidg. 1034, Electric Shop | Rubber gloves and respirators
2 Bldg 1039 Self-contained breathing apparatus (2)
3 Roads and Grounds Bldg | Respirators, goggles, arr fed respirators, safety
belts, shoe cleats, air compressors (250 and 700
CFM ratings), portable pumps (50, 100, and 700
GPM capacities), cranes, bulldozers, movers,
graders, tow tractors, portable electric generators
4 Bidg. 1908 Absorbent matenals and booms
5 Bldg. 350, Fire Department .
Ladder truck, engine, utility truck, brush
truck, ATV’s, command vehicle, and
ambulance
6 Bldg 222 HAZMAT trailer with response gear, special
operations trailer, and 2boats
7 Bldg 201, Main Laboratory | Nitroglycerin remover
8 Warehouse No 9387-2 Soda ash
9 Bldgs 440 and 441 Ansul Sentry Fire Extingushers (Model SY-0614
(incinerators Dry Chemical).
10 Bldg 442 Telephone access
11. Bidg 4601-7

Telephone access and spill cleanup equipment
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Memorandum of Understanding with Federal Bureau of Investigations (FBI)
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t.8. Department of Justice

e o A

k ;1‘:1;},%!. Federal Bureau of Inestigation
e e 1970 East Parham Road

el 66F-RH-47239 Richmond, Virginia 23228

June 17, 2003

Wayne H#. Kirk
Industrial Security Specialist
Radford Army Ammunition Plant
SJMRF-RM SE, P7.0. Hox 2
Radferd, Virginia 24143-0002

REZ: Memorandum of Understanding (MOU)

Dear Wayne:

Enclosed please find one original executed MOU. I have
retained the second executed copy for our reccrds. Thank vou for

vour asgislance in this matter.

Sincereliy,

Lawrence ; . Barry

Chief Division Counse:

Enclosure



DEPARTMENT OF THE ARMY
RADFCRD ARMY AMMUNITION PLANT
P.0. HOX 2
RADFORD, VIRGINIA 241430002

SJMRF-RM-SE 9 June 2003

MEMORANDUM OF UNDERSTANDING
BETWEEN
“HE FEDERAL BUREAU OF INVESTIGATION, RICHMOND VIRGINIA
AND

RADFORD ARMY AMMUNITION PLANT, RADFORD VIRGINIA

SUBJECT Federal Bureau of Investigation Assumption of the Special Reaction Team
(SRT) Mission on Radford Army Ammumition Plant

1 References
& Army Regulation 525-13, Antiterrorism, dated 4 January 2002
b Army Regulation 180-58 Personal Secunty, dated 22 March 1989

2  Purrose. The purpose of this Memorandum of Understanding (MOU)} 1s ta enter
into an agreemert with the Federal Bureau of Investigation (FBI), Richmond Division,

ichriond, Virginia, whareby the FBI assumes primary responsibility for responding to
major disruptions ar special threat situations arising at Radfora Army Ammunition Plant
(RFAAP}

3  Probiem The Ay requires the RFAAP Commander to maintain the capability 1o
respond to najor disruptions or special threat Situations with specialized team of law
enforcement personnel within two hours or less from the time of notification RFAAP
does not have the resources to mamtain or staff a special response team The Army
therefore, allows the Commander to enter inte an agreament with the FBI to provide this
response capability

4  Scope This agreement s for the transfer of vanous aspects of an Army SRT
mission, to include barrizaded subjects, hostage situation, smiper incidents, ccmhating
terrorism cperatons. high threat raids and wamrant apprehension of dangerous
:ndividuals on RFAAP  This agreement compensates for e absence of military police
SRT resources. and identifies intial response, threat assessment, and crisis
management responsibilities

3 Agreement \Whereas RFAAP has asked the FB] to assume the primary
respansidility te maor disruptions or special threat situations at RFAAP. NOW
THEREFORE, in corsideration of said request. it 1s hereby agreed by and betwaen the
FBl and RFAAP as follows.
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SIJMRF-RM-SE .
SUBJECT Fedaral Bureau of Investigation Assumption of tha Special Reaction Team

{SRT) Mission cr Racford Army Ammunition Plant

a The FBI s the pnmary response force to major disruptions or special threat
situations at RFAAP  The FBI 1s the primary operational agency for the management of
terronst naidents ocournng within the United States  So recognized. the signatories to
this agreement acknowladge and agree that the FBt will be notified as soor as vossible
of alt terranist incidents, major disruptions, and special threat situations that oecur or
affect RFAAP ‘

b RFAAP continues to be responsible for all remaning secunty activites withm
thewr capabilities. and will, for as jong as practicable provide first respanse assistance to

the FBI when conducting counter threat services on RFAAP  This support service shall
inciude

1) The dispatch of secunty personnel and equipment for initial response to
any spec:al threat situation.

12} Limited intelligence and logistical support
(3} Site briefing and installation vulnerability assessments as nacessary
4} QOperational support as requested by FBI.

¢. The FBl agrees ta

{1} Praovide 3 qualified response team when RFAAP 15 confronted with 3
majcr ntastile situahon

(2) Prowide a qualified hestage negotiater when RFAAP 1s confronted with a
hostane situation

'3) Provide all equipment. supplies and transportation necessary to
accomphsh s mission at RFAAP.

{4} Resoond to RFAAP request for assistance Supervisory Senior Resident
Agent. Roanoke Resident Agency, will make determination for SRT response and notify
the Special Agsnt in Charge andior Assistant Special Agent in Charge in Richmond
This will te done in a reasonable amount of time. normally two (2} hours

_ (5} Coordinats its actions with the RFAAP Commander or his designee It is
recognizagd that when the FBI assumes the mission, control of tactical and investigative
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SJMRF-RM-SE
SUBJECT. Federal Bureau of investigation Assumption of the Special Reaction Team
(SRT} Misston on Raaford Army Ammunition Plant

opéerations is relinquished by RFAAP  RFAAP agrees to provide support to the FB!
within th3 capabiity of the nstallaton

d To conduct an annual exercise on RFAAP ACO Securty Cfficer maintains the
primary planning responsibility for this exercise.

e Post Incident Responsibilities Upon termination of the tactical phase of the
'ncident

(13 The FBI may elect ta retain incident command and control if one of the
perpetrators 1s a.civihan.  If all subjects are military personnel, the FBI will rehnguish
controt of the subjects to milrtary authorities.

{2) The FBI and miltary personnel may be requested ta remain priefly on site
f their continued presence is necessary to protect the integnty of the investigative
process

(3) Tne FBI wil make every reasonable effort 1o expedite interviews of mulitary
and Department of Defense civilian persornel.

(4} The FBI will protect the identity of any mititary personne! as may be
appropriate to the extent of the law

T Publc AFzrs

(1} Prmary responsibiity for media tnquiries rests with the FBI who assumes
cantrof of the situation

2} RFAAP Public Affarrs Ofice is responsibie for coordination with the FBI
public =*airs reoresentative

g wiability Between Federal Agencies

(1) Each party agrees that should a claim arise under tre terms and
conditions of the Federal Torts Claim Act (FTCA), Title 28, United States Code,
Sections 1346 and 2671 8t seq , for the negligent or wrongful acts or omissions by its
respectve federal employee(s). that party shall be responsible for the investigation and
disposition of said claim The parties further agree that the FBI shall assums
respansibility for the investigation and disposition of an administrative ciaim arising out
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SJMRF-RM-SE
SUBJECT Federal Bursau of Invest:gation Assumption of the Special Reaction Team
(SRT) Mission on Radford Army Ammunttion Plant

of a cnminal Investigation prompted by this MOU and in which the FB! is the primary
Investigating agency. For all other administrative claims Involving multiple federai
parties and anising out of 2n activity conducted pursuant fo this MOU. the federal entity
responsible for supervising the activity which resuited in the admunistrative claim shall
assume primary responsibilty for the investigation and disposition of the claim

(2) Each ‘ederal party agrees ta notfy the other federal party of any
administrative claim ansing out of an activity conducted pursuant to this MOU.

(3) Nething in this section prevents any party from conducting an independent
admrnistrative review of the incident giving nse to the claim; however, final disposition of
the claim wili be handied as provided in the Paragraph.

(4} Nothing in this section should be construed as supplanting any applicable
statute rule or regulation.

(8} Uniess specifically addressed by the terms of this MOU. the parties agrea
to be responsible for the neghgent or wrongful acts or omissions of their respective
employees. Legal representation by the United States is determined by Department of
Justice {DOJ) on a case-by-case basis The FBI cannot guarantee the United States
wil pravide legal representation ta any Federal, state or local iaw erfarcement officer.

(6) Each participating agency acknowledges that its fiability, any, for the
neghgent or wrongful acts or omissions by its employees while they are participating
pursuant to this MOU 1s gaverned by applicable local law Particpating agencies and
therr individual members agree that they will not be responsible or hable for acts
performad by personrel or other member agencies during the duration of this MOU

{7y Each participating agency ackriowledges that the federal government
daes not contract or promise to considar indemnifying the individual partictipating officer,
subshituting the United States as 3 party defendant in civil itigation. or providing
recresentation to state and iocal iaw enforcement officers who cooperate with the FB},
ar any other Federat agency, on an informal basis as part of their state or local duties
unless trey have bean ceputized as a federal law enfarcement officer or have been
detailed to a federal agency under the Intergoverrmental Personnel Act (IPAY)SUSC
§ 3374(c)(2).

h  Each party hereby warves all claims against every other party for compensation




SJMRF-RM-SE
SUBJECT Federal Bureau of [nvestigation Assumption of the Special Reaction Team
{SRT} Mission on Radford Army Ammunition Plant

for expenses. salanes. or other benefits occurrning as a consequence of the performance
of this agreement

8 Effective Date This agreement will become effective immediately upon signature
unless terminated by any upon nolice m writtng to all parties This agreement will be
reviewed annually

Amsndmants or modifications to this agreement may be made upon written agreement
by all parties to the agreement. This agreement may be terminated by a thrty day
notfication from any of the parties.

/ . - T )
4 /s ARy =y
U[ ¢ ; . ; # P ;
Brian A Butler Donald W. Thompscp Jr
Lieutenant Colonal U § Army Special Agent in Charge
Commanding Officer Federal Bureau of irvestigation

Richmond. Virginia Office
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DEPARTMENT OF THE ARMY

RADFORD ARMY AMMUNITION PLANT
PO BOXZ
RADFORD, VIRGINIA 241430002

DEPARTMENT OF THE ARMY LETTER OF AGREEMENT

This letter of agreement, entered in to the _7-+h_ day of __Dwi'y 2011 between the
Secretary of the Army acting according to the authonty of Section 1856a, Title 42 of United States
Code (USC), Radferd Army Ammumition Plant {"RFAAP") by their representatives and LewisGale
Hosprtal Pulagky, ("Hospital”} details the responsibilibes and expectations of each party relative to
a condition of natural or manmade disaster

It 1s agreed that, in the event of an accident or other occurrence which may create an unknown
number of casualties at RFAAP, RFAAP agrees to provide to the Hospital Emergency Roem through
the designated office or indivmdual, information relative to the nature of the accident or occurrence,
type of hazardous matenal involved, known or estimated number of casualties, and type(s) of or
extent of injuries  Such commumcations shall be transmitted via radio, In person or telephone as
conditions dictate,

Upon notificatton, Hospital will determune the extent of mabilization necessary to accommodate
the number of casualties anticipated. If, upon evaluation by Hospital's Emergency Room physician
on duty, the Charge Nurse 1n the ER and the Admimstrative Nursing Supervisor, current staffing 1s
tnadequate ta provide adequate care to the incorning casualties, Hospital's Emergency Action Plan
will be implemented. Hospital agrees to provide triage for all casualties, management of casualties
are defined (n the Hospital Emergency Action Manual.

The provision of triage, admission and management of casualties 15 extended on behalf of Hospatai
to all aviian, military employees and agents of RFAAP so affected by the accident or other
occurrence without regard to the nature of the occurrence. In a mass casualty event, On-Scene first
responders will intbate the tnage process to determine level of care needed and bed availahlity of
local providers.

Strrct adherence to the principles of security and patient confidentiality 1s assured by bath parties.
RFAAP agrees to comply with the Heaith Insurance Portability and Accountability Act of 1996, as
codified at 42 USC § 1320d ("HIPPA") and any current and future regulations promulgated there
under including without imitation the federal privacy regulations contamed 1n 45 CER parts 160
and 164 (the "Federal Privacy Regulations”), the Federal Secunty Standards contained in 45 CFR
part 142 (the "Federal Secunity Regulations™), and the federal standards for electrontc transactions
contained in 45 CFR Parts 160 and 162, all collectvely referred to herein as “HIPPA Requirements”
RFAAP agtrees not to use or further disclose any Protected Health Information (as defined 1n 45 CFR
Section 164.501) or Individually ldentifiable Health Information (as defined 1n 42 USC Section
1320d), other than as permitted by HIPPA Requirements and the terms of this Agreement. RFAAP
will make 1ts internal practices, books, and records relating to the use and disclosure of Protected
Health Information available to the Secretary of Health and Human Services to the extent required
for determining compliance with the Federal Privacy Regulations.

FOR OFFICAL USE ONLY
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RFAAP represents and warrants that 1t s not an Excluded Provider. For purposes of this Section,
the term “Excluded Provider” means a person or entity that either (1) has been conwvicted of a crime
related to heaith care or (2) is currently hsted by a federal agency as debarred, excluded ar
otherwise ineligible for paruicipation n federally funded programs (including without limitation
federally funded heaith care programs such as Medicare and Medicaid). Further, RFAAP agrees to
immediately disclose to the hospital and debarment, exclusion or other event that makes RFAAP or
any individual employed by RFAAP and Inehigible Person with respect to participation 1n any
federal health care program, upon which disclosure Hospital may, without penalty, immediately
terminate this Agreement. -

Thus agreement shall become effective upon the date hereof and remain in full force until cancelled
by mutual agreement of the partes hereto, or by wnitten notice by one party to the other party,
gving thirty days notice of sawd cancellation.

Mark Nichols, FACHE
Chief Executive Officer

UNITED STATES OF AMERICA

BY: d d\ i cz%
' =
Wm Byron Peniland

Lieutenant Colonel, U 5. Army
Commanding
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OEPARTMENT OF THE ARMY
RADFORD ARMY AMMUNITION PLANT
PO BOXZ
RADFORD, VIRGINIA 24143-0002

2TJUNIL

DEPARTMENT OF THE ARMY MUTUAL AID AGREEMENT

WHEREAS, Radfard Army Ammunition Plant { RFAAP), a Gavernment Owned Contractor Operated
(GOCO) faciity agrees ta be bound by this Mutual Ad Agreement and, further, all parties hereto agree
that the erganization will be collectively identiffied herein as the "RFAAP Fire Department/EMT,” although
there shall be no, nor 1s there any assurnption of hability between or among the two for any purpase
whatsoever

NOW, THEREFORE:

This Mutua Ard Agreement (MAA) entered into the ¢ day of U= , 2011, between the
Secretary of the Army acting according to the authority of section 1856a, titfe 42, United States Code,
RFAAP and the Riner Volunteer Rescue Sguad fo secyre for each the benefits of mutual aid in the
prevention of loss of Iife and property from fire or natural disaster It s agreed that.

a  On request to a representative of RFAAP, by a representative of participating agency personnel
of RFAAP Fire Department/EMT will be dispatched when available to any point withun the area
for which the agency normally provides Emergency Medical Service (EMS} protection as
designated by the representative of participating agency

b Cnrequest fo a representative of participating agency by a representative of RFAAP, EMS
equipment, and personnel of that agency wil be dispatched when available to any paint within
the junsdiction of RFAAP Fire DepartmentyEMT

¢ The rendenng of assistance under the terms of this agreement shall not be mandatory but the
party receiving the request for assistance shouid immedsately inform the requesting department
if, for any reason, assstance couldn't be rendered

d Any dispatch of equipment and personnel pursuant to this agreement 1s subject the foliowing
condittons

1 Any request for aid under this agreement wifl specify the location to which the equipment
and personnel are {0 be dispatched, however, the amaunt and type of equipment and
number of persannel to be furmished will be determined by the responding organization

2 The respending orgamization will report to the officer in charge of the requesting
orgamzation at the lacation to which the equipment 1s dispatched and will be subject to
the arders of the official

3 Aresponding orgarization will be released by the requesting organization when the
sarvices of the responding organization are no lenger required, or when the responding
organization 1s reeded within the area for which it nermally provides fire protection

4 ifacrash of aircraft owned or operated by the United States or Military aircraft of any
foreign nation oecurs withm the area for which the participating agency normally provides
EMS RFAAP, or a representative may assume full corimand on arnval at the scene of
the crash

FOR OFFICAL USE ONLY




Each party hereby waivers all claims against every other party for compensatian for any loss,
damage, injury, or death occurmng as a consequence of the performance of this agreement
except those claims under 15U S C 2210

The afficers and personnel of the EMT/EMS squads of both partes to this agreement are invited
and encouraged on a reciprocsl basis, to frequently visit each other’s activity for guided
familanzation tours consistent with local secunty requirements and, as feasible, to jointly
conduct planning inspections and dnils

The technical heads of the EMT/EMS departments of the parties ta this agreement are
authonzed and directed to meet and draft any detalled pians and procedures of operations
necessary to effectively :mplement this agreernent. Such plans and procedures of operations
shall beceme effective by the signatory parties

All equipment used In carrying cut this agreement wilt be owned by the participating agency and
all persennel supporting this request will be an employea or volunteer member of the
participating agency

Thes agreement shall become effective upon the date hereof and remain In full force urtil
canceled by mutuai agreement of the parties hereto, or by wniten notice by one party o the
other party, giving thirty days notice of said cancellation

RINER VOLUNTEER RESCUE SQUAD

BY L e
Jason Roop Ve
..Captamn
UNITED STATES OF AMERICA

AN R .8
aal

Wm Byron Penland
LTC, CM
Commanding

w2




DEPARTMENT OF THE ARMY
RADFORD ARMY AMMUKITION PLANT
P.O BOX2
RADFORD, VIRGINIA 24143-0002

27JUN11

DEPARTMENT OF THE ARMY MUTUAL AID AGREEMENT

WHEREAS, Radford Army Ammunition Plant (RFAAP), a Government Owned Contractor Operated
(GOCO} facility agrees to be bound by this Mutual Aid Agreement and, further, ait parties hereto agrea
that the organization will be collectively identified heren as the “RFAAP Fire Department/EMT," although
there shall be no, nor 1s there any assumption of habilty between or among the two for any purpose
whatsoever

NOW, THEREFORE:

This Mutual At Agreement (MAA) entered into the .5 74 day of J wrn B 2011, between the
Secratary of the Army acting according to the authonty of sechon 1858a, ttle 42, United States Code,
RFAAP ang the Riner Volunteer Fire Company to secure far each the benefits of mutual aid In the
prevention of loss of Ife and property from fire of natural disaster Itis agreed that

a  Onrequest i a representative of RFAAP, by a representative of participating agency firefighting
equipment and personnel of RFAAP Fire Departrnent/EMT wili be dispatched when available to
any point within tha area for which the agency normally provides fire pratection as designated by
the representative of participating agency

b Onrequest io a representative of participating agency by a representative of RFAAP, firefighting
equipment, and personnel of that agency will be dispatched when available to any point within
the firefighting junsdiction of RFAAP Fire DepartmentEMT

¢ The rendenng of assistance under the terms of this agreement shal not be mandatory but the
party receiving the reguest for assistance should immediately inform the requesttng deparment
if. for any reason, assistance couidn't be rendered

d  Any cispatch of equipment and personnet pursuant to this agreement 15 subject the faflowing
conditions

1 Any request for aid under this agreement will specify the location to which the equiprent
and persannei are to be dispatched, however, the amount and type of equipment and
number of personnel to be fumished will be determined by the responding organization

2 The responding organtzation will report to the officer in charge of the requesting
organization at the lacation to which the equipment is dispatched and wiil be subject to
the orders of the official

3 Aresponding organization will be released by the requesting arganization when the
services of the responding organization are no longer required, or when the responding
organization 1s nesded within the area for which it narmally provides fire protection

4 Ifacrash of arcraft owned or operated by the United States or Military airraft of any
foreign nation occurs withun the area for which the parucipating agency narmaily provides

fire pratectron, RFAAP, or a representativa may assume full command on arrival at the
scene of the cragh

FOR OFFICAL USE ONLY
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Each party hareby warvers all claims against every other party for compensatian for any 'oss,
damage, irjury, of death accurring as a consequence of the performanca of this agreement
except these claims under 150 S C 2210

The chief fire officers and persarnel of the fire department of both parties to this agreement are
invited and encouraged on a reciprocal basis, to frequently visit each other's activity for guided
familianzation tours consistent with local secunty requirements and, as feasible, to jointly
conduct pre-fire planning inspectons and dnils

The technicat heads of the fire departments of the parties to this agreement are authonzed and
drrected to meet and draft any detailed plans and procedures of operations necessary io
effectively implement this agreement. Such plans and pracedures of operations shall become
effective by the signatory parties

All equipment used in carrying out this agreement will be owned by the participating agency and
all personnel suppornting this requast will be an employee or volunteer mernber of the
participating agency

This agreement shail become effective upon the date hereof and remain i full force until
canceled by mutual agreement of the parties hereto, or by wniten notice by one party to the
other party, giving thirty days notice of said cancellabon

RINER VOLUNTEER FIRE COMPANY

o _ 1-«14/,:«/

Lucas
"Fire Chief

UNITED STATES OF AMERICA

o eid BT

Wm Byron Penland
LTC, CMm
Commanding

[N ]




DEPARTMENT OF THE ARMY

RADFORD ARMY AMMUNITION PLANT
P.0.BOX 2
RADFORD, VIRGINA 24143 0002

DEPARTMENT OF THE ARMY MU TIAL AID AGRLEMENT

WHEREAS, Radfond Army Ammumtion Plant (RFAAP), 2 Government Owned Contractor Operated
(GOCO) facrlity agrees 10 be hound by this Mutual Ald Agreement and further, all parties hereto ag ee
‘hat organizaton will be collectively identified herein as the “RFAAP Fire Depantment/EMT 3l hough
there shall be oo, nor 15 there any gssumption of habiity batween or among the wwo for any purpose
whalspever

NOW, THEREFORE:

This Mutual Aid Apreement, entered mto the o dayef | duooy _. 2011, between the
Secretary of the Army actng according to the authority of Secuon 1856a, Title 42 of United States Code
(USC), Radford Army Ammuretion Plant (“RFAAP™) by their representatives and the City of Radford 1o
segure for vach the benefits of mutual aid 1n the preventon of lass of life and/or property dainage fiom
manmade or pawral disasters It g agreed that

a On request to a representative of RFAAP, by a representative of the participating
Organzation/agency, firefighting equipment and personnel of REAAP Fire
Department/EMT will be dispatched, when available 10 any point wathin the area for whick
the orgamzanon/agency rormally provides fire protecaon, 4 designeted by the
representetive of the partiapaning OfganiLation/agency

b On request to a representative of the pasticipatng crganization/agency by a representative
ol RFAAP, firefighting equipment, and personnel of taut organization/agency wiil be
dispatched when available Lo any posnt within the fire 3 ghting jurisdiction of RFAAP Fire
Depariment/EMT

¢ The rendering of asnistance under the terms of this agreement shzll not be mandatory, but
the party receving Lhe request for assistance should immuediately mform the requesting

rrgamzatniagency of, for iny To0s0n, BSSISENCE Could e e 1endered

d. Any spatch of equipment and persannel pursuant to this agreement 15 subject the
following conditions

[ Any request for aid under this agreement will specify the locat:on to which the
equipment and personnel are to be dispatehed. ho wever, the amount and type of
equipment and rumber of personnel to be furnished will be determined by the
responding orzam.sztion

[

The responding organization will report 1o the officer i charge of the requesting
Lrgdniedlion‘agency al the location o which the equipment 1s dispatched and will
e subject to the orders of the official

FOR OFFICAL LSE ONLY
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} \ responding organizatron will be zeleased by the reuesitig oreamzat1o1 when
the services of the responding areanistion are no funger required, or when the
responding orgamzation 1s neeced within tae area for which it normally provides
fire pratectiyn

Ifa crash oF arrcraft owned or operated by he Lmited States or Military aireraft of
Ay fOreugn nataon oceurs witlug the grea for which the panlictpating agency
narmady erovides fire protection, RFA AP or a representau e mav asstume full
~ommand on amval af the scene of the crash

-

& Fach party hereby warvers o clas ™S against cvery other pany for compensation for any
loss, Jamage mpury, or death ocLurning as a Suesequence of the performance of (hs
+BeRiment exeep those Jarms under 15 L § € 22 10

t The chief fire officers and personnel of the fire depariment of borh parties 1o thig
Ageement are mvited and encouraged on a reciprocal basis, to frequently visit cach orner’s
semn ity for gerded famulianization tours consistent with local security requirements and, as
fearble, s jointly conduct pre-fire planning inspections and drills

& The technical heads of the fire departments of the Faries to this agreement are authonzed
end directed 1o meet and draft any detailed plans and procedures of Cperations necessary 1o

h Al equipment used 1n carrying out this agreement will be gumed by the participating
agency ard all personnet supperung this request wili be an employce or volumtesr member
of the partiaipating agency

! This agreement shall become effective upon the dars hereof and remain 1 fisli foree untd
canvried by mutuat agreement of the parties hevetn, orby written notice by one pary 10 the
ather party, grving turty days notice of saad cancellation

CT1Y OF RADFORD

BY; s { /\
( &_, g%_ 1,
{ N i

Dr. Bruce' B Brown LavidC Ridpads \\
Mayur \\ City Manager \_/
AN
UNITED S1ATES OF AMLRICA

/)i -
- et ,é:f /j s
BY _&- __/_t WSy ALY
Wm Byron Penland e
Lieutenart Colonel, U § Army
Commanding




DEPARTMENT OF THE ARMY

RADFORD ARMY AMMUNITION PLANT
P.O BOX 2
RADFORD, VIRGINUA 241430002

DEPARTMENT OF THE ARMY MUTUAL AID AGREEMENT

WHEREAS, Radford Army Ammunition Plant (RFAAP), a Government Owned Contractor Operated (GOCO} facthty
agrees to be bound by this Mutual Aid Agreement and further, all parties heretg agree that organizatton will be
collectively :dentified herein as the "RFAAP Fire Department/EMT", although there shall be no, nor is there any
assumption of lability between or among the two for any purpose whatsocever

NOW, THEREFORE:

This Mutuai Aid Agreement, entered inta the /' dayof . Vel -, 2011, between the Secretary of
the Army acting according to the authority of Section 18563, Title 47 of United States Code (USC), Radford Army
Ammunition Plant {"RFAAP”] by their representatives and the Farlawn Yolunteer Fire Company, to secure for
each the benefits of mutual aid in the prevention of loss of Iife and/or property damage from manmade or
natural disasters It 15 agreed that-

a Onrequest to a representative of RFAAP, by a representative of the participating
arganization/agency, firefighting equipment and personnel of RFAAP Fire Cepartment/EMT will be
dispatched, when availabie to any point within the area for which the organization/agency
normally provides fire protection, as designated by the representative of the particpating
prganization/agency

b Onrequest to a representative of the participating organization/agency by a representative of
RFAAP, firefighting equipment, and personnel of that organization/agency will be dispatched when
avarlable to any point within the firefighting junsdiction of RFAAP Fire Department/EMT

¢ The rendering of assistance under the terms of this agreement shali not be mandatory, but the
party receming the request for assistance should immediately inform the requesting
organizationfagency if, for any reason, assistance could not be rendered,

d Any dispatch of equipment and personnel pursuant to this agreement 15 subject the following
conditians

1 Any request for aid under this agreement will specify the location to which the
equipment and personne! are to be dispatched, however, the amount and type of
equipment and number of personnel to be furmished will be determined by the
responding organization.

2 The responding organization will report to the officer charge of the requesting

organization/agency at the location to which the equipment s dispatched and will be
subject to the orders of the officral

FOR OFFICAL USE ONLY
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3. Aresponding organization will be released by the requesting orgamzation when the
services of the responding organmization are no lenger required, or when the responding
organization 1s needed within the area for which it normaily provides fire protection.

4 If a crash of aircraft owned or operated by the United States or Military aircraft of any
foregn nation occurs within the area for which the participating agency normally
provides fire protection, RFAAP, or a representative may assume full command an
arnval at the scene of the crash

e. Each party hereby warvers all claims against every other party for compensation for any loss,
damage, injury, or death cccurring as a consequence of the performance of this agreement except
those claims under 15U S € 2210

f. The chief fire officers and personnel of the fire department of bath parties to this agreement are
imvited and encouraged on a reciprocal basis, to frequently visit each other’s activity for gurded
familiarization tours consistent with local secunty requirements and, as feasible, to jointly conduct
pre-fire planming tnspections and dritls

g The technical heads of the fire departments of the parties to this agreement are authonized and

directed to meet and draft any detarled plans and procedures of operations necessary to effectvely
implement this agreement Such plans and procedures of operations shail become effective by the
signatory parties

h Allequipment used in carrying out this agreement will be owred by the participating agency and
all personnel supporting this request will be an employee or volunteer member of the participating
agency

1 This agreement shall become effective upon the date hereof and remamn in full force until
canceled by mutual agreement of the parties hereto, or by written notice by one party to the other
party, giving thirty days notice of sard cancellation

FAIRLAWN VOLUNTEER FIRE COMPANY

| 3

J
UNITED STATES OF AMERICA

i

J

v =
Wm Byron Penland /

Lieutenant Colonel, U'S Army
Commanding

12




HAZARDOUS WASTE MANAGEMENT
POST-CLOSURE CARE PERMIT

ATTACHMENT 1

APPENDIX C

CLOSURE NOTICES AND
POST-CLOSURE PLANS



ATTACHMENT 1

APPENDIX C.1
UNIT POST-CLOSURE NOTICES
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COMMONWEALTH of VIRGINIA

encs S Gimore. 01 DEPARTMENT OF ENVIRONMENTAL QUALITY Derms ey
= o irector
Govermor Street address 629 East Main Streer, Richmond, Virginia 23219
Maiiing address P O Box 10609, Ru:‘hmond, Virgima 23240 (304) 4984000
Ishn Paul Woodley, Jr Fax .804) 698-4500  TDD (804) 698-4071 i-500-592.5122
Secrstary of Natural Resources hrp Awww deq state vaus

Certified Masl
Return Receipt Requested

November 4, 1998

C A Jake
. _.Environmental Manager
Alliant Techsystems Inc.
Radford Army Ammunition Plant
P.O Box i
Radford, VA 24141-0100

RE: Radford Army Ammunition Plant [RAAP]
HWMU 5, 7, and 16 Clesure Verification
EPA ID# VA12100207306

Dear Ms. Jake.

On November 3, 1989, the professional engineer's closure certifications for RAAP’s

hazardous waste management units 3, 7, and 16 were submitted. Addrtionally, it should ke noted
that the informationrequired per 9 VAC 20-60-580 G and 580 K was submitted to the lacal zoning
authontiesvia a letter dated September 15, 1998. However, review of DEQ’s records indicate thar
no closure venfication was performed  As these untts are currently in the post-closure permitung
process, the closure venfication neads to be completed per the requirements of 9 VAC 20-60-1010

Based on the information submutted and the closure verification inspection performed en Apri] 22,
1998, closure of HWMUs 5. 7,and 16 as landfills in accordance with the Virguinra Hazardous e
Munagemenr Regulations [V HWMR]and the approved closure plan dated May 27, 1588, is deemad
acceptable and epproved  The unuts closed as hazardous waste landfills in accordance with ths
YHWMR and, zre therefore, subject to the post-clesure requirements of these regulations These
unils are now subject to post-closure care 1 accordance with (he VHWNMR PartsIN, X.and X! [hs
Part B permitapplicaten for post-closuremainterance of these units was recerved on November 7,
1685 Currently, post-closure permutting of HWMU 715 actisely being pursusd

dAn dgency of the Naturut Posour.y Secretariar




RAAP
Page 2

if there are any additional questions. please contact Debra Miiler, Environmental
of my staff at (304) 658-4206

Sincerely,

! 4 oa X //n -"' rl
) j\f«;x;& cf %/%ymb@ﬁ/

_/ Dennis H Treacy

f Director
ce: Debra Miller, DEQ
Glenn Von Gonten, DEQ
Claire Ballard, DEQ
Melissa Porterfield, DEQ
Aziz Farahmand, DEQ-RRO

Engineer Senior,



COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRO

fares § Cilmarg, T
SR

Iokn Paul Wosdley, It Fax 304} 0981500

Seerziany of Naural Resources

December 8,

C AL Jake

Alliant Techsystems Inc.

Radford Army Ammumtion Plant
PO Box1

Radtord, VA 24141-0100

RE:
EPA ID# VA12100207306
Equalization Basin Closure
Clasure Verification

aar Ms. Jake,

On August 7
Equalization Basin.
MU #10,
(OEQ) West Central Reglonal Qffice

Additionally,
S
) 1
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RAAP EQ Basin

Page 2

Admunisirative Code, Chapter 20-60 (9 VAC 20-60 et seq.), ‘f clean closure cannct he
achievad

If you have any quesnons regarding this lettar, please contact Debra A. dldler,
Environmental Engineer Senior, of my st2ff at (304) 698-4206.

Sincerely,

C o T , -
Hbdtle = S
]

,,Jiff‘/Dennjs H. Treacy

!

c Claire Ballard - DEQ
Melissa Porterfield- DEQ
Glenn VonGonten-DEQ
Aziz Farahmand-DEQ/WCRO
Central Hazardous Waste File



ATTACHMENT 1

APPENDIX C.2

POST-CLOSURE PLAN
FOR UNITS 5, 7, AND 16




POST CLOSURE CARE AND GROUNDWATER MONITORING

HAZARDOUS WASTE SURFACE IMPOUNDMENTS

In accordance with the Virginia Hazardous Waste Regulations,
this section presents the post-closure Plan for HWM 5 and 7 based
on the closure of both sites as hazardous units. Unless
otherwise determined by the State Executive Director post-closure
care is to extend over a 30-year period (10.6.H). The major
components of post-closure care as proposed in this plan are
groundwater monitoring, inspection and maintenance. Possible
contingency activities are also described in this section,. This
plan will extend until such time as a post closure care permit is
issued,

Post Closure Contact

Regginald Tyler
RADFORD ARMY AMMUNITION PLANT
(703) 639-8841

Groundwater Mopitoring

Results of the Groundwater Quality Assessment Program
conducted at the sites indicate that groundwater contamination
has oeccurred. In response to these monitoring results a
Compliance Monitoring program will be instituted under 10.5.B and
will continue during the post-closure period.

This Compliance Monitoring Program will be implemented
using & nminimum of four wells {(one wupgradient and three
downgradient), constructed in accordance with 10.5.H. The wells
to be used will be selected after final review of the Groundwater

Quality Assessment Program.

S e




Samples will be collected in accordance with 10.5.H.4 and (5) on a
quarterly basis. Background groundwater quality will be determined for
each constituent as specified in 10.5.H.7. The water quality
parameters that will be analyzed as part of this program include:

° Specific conductance

o Total organic carbon (7T0C)

o Total organic halogem (TOX)

o pH

° Any additional parameters as agreed

For quality control purposes, samples will be split into four
portions for analysis. Groundwater elevations will be measured Ffor
each sampling event and the direction and rate of groundwater flow will
be determined on an annual basis. Additionally, all monitoring wells
will be analyzed for Virginia Regulations Appendix 3.6 hazardous
constituents on an annual basis,

It is anticipated that because of the nature of the wastes In the
surface impoundments and the closure activities to be conducted as
described in Section 6.0, the Radford AAP may elect after several years
of groundwater monitoring to discuss with the State the requirement for
monitoring over a 30-year period. It is probable that the groundwater
quality at these sites will improve to ambient levels after several
years. If monitoring confirms this then groundwater monitoring could
be terminated or reduced in scope.

Inspection

In accordance with 10.6.1.2.(a) regular post-closure inspections
of the sites will be made to ensure the integrity of the cover system

and all associated structures, Inspections will be conducted by
qualified personnel on a monthly basis, with additional inspections
following inclement weather or catastrophic events (e.g., fire or

explosion elsewhere at the Radford &AP). To ensure that all icems of




| -
l
interest are addresged during the inspection, an inapection log will he
vsed during each inspection, This inspection log will list the
Potential Problienms/conditions that the inspector should note while
conducting the inspection. The inspector will be asked to identify the

exlstence or absence of each Problem and, if present, to address its

degree of severity (e.g., low, moderate or high), Tahle 7.1, discussed
in the fallowing paragraphs, provides a listing of al} “items to be
inspected.,

rTesult in increased infiltration ang leachate generation, it is neceg-
Sary to inspect the cover far surface erosion, 3ubsidence, or ponding; ;
Plant root Penetration, or eéxposure of the liper. The grass cover
should be inspected for general health and the Presence of undesirahle

Ccompetitive species, bartieunlarly deep-rootead Plants or shrubs. Vegata-
tion should ba kept trimmed to Prevent encroachment on accessg contrélg,
roads and aigns. Stormwater drainage controls (i.e., slopes angd Swaleg)
should he inspected for erosion, subsidence, and in the cage of Swaleg,
O accumulated sediment that might block the flow of stormwater, Locks and
cape on groundwataer monitoring wella should be inspected for damage.

Dbl 1 /=

The need for additicnal Security 1s expected to be minimal due to
the overal} Secure nature of the Radford plant. Therefore, the instal~

lation of warning signs wil} pe the only additional security measure

taken during the Post~closure care periocd, as only authorized Personnel
are allowed to enter the restricted Portion of the Radford aap.

; Malntenance
Eonkehance

The nature ang degree of Post-closure maintenance of the site will , F

be Primarily determined by observations nade during the routine inspaec-

tions. However, 8ince the Radford AAP wiyn remain in operation, plant
Personnel will have the opportunity to observe the need fer J
maintenance ©n a aore frequent basis. A description of the expected '
maintenance aActivities that will be performed 1ip accordance with P

10.6.T ‘S dascussed below. ?
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The cover, drainage slopes, and vegetation will be
maintained as needed. Damage due to erosion and subsidence will
be corrected by adding soil and regrading the site. It is

expected that no significant subsidence will oeccur following
closure, and thus only ercsion would be the major long term
concern. Maintenance of vegetation necessary to contrel erosion
will include removing deep-rooted plants and adding fertilizer to
enhance growth as necessary. Overgrowth into drainage swales and
access roads will be controlled. Swales will be cleared of any
accumulated material. These precipitation run-off pathways will
be tested annually for the constituents of which were disposed in
the units to determine if precipitation run-off is becoming
contaminated.

Security will be maintained by immediately repairing or
replacing any damaged signs or access roads. Damaged monitoring
wells will be repaired if possible. If it is determined that the
integrity of the well has been destroyed, then the well will be
replaced. Surveyed benchmarks used to indicate the 1location of
the site will be protected and maintained as necessary. The
general perimter of the surface impoundment will be easily
recognizable due to the presence of riprap for slope protection.

Continegency Activities

In the event of major damage, contingency messures will be
promptly taken erosion will be repaired by the most appropriate

of the following measures: replacement of cover or f£ill soil;
restoration of original grade design or replacement with new
grade design; and/or installation of riprap. Any other cover

deterioration due to deep-rooted plants, cracking, cold weather,
or slope instability will be promptly corrected by filling,
regrading and reseeding, as appropriate. Damage to vwvegetation
will be controllad by the addition of nutrients, manual watering
(in the event of drought), and/or pest contrel as appropriate,




HAZARDOUS WASTE LANDFILL TRENCH

Since post-closure care is also required for HWM 16,
groundwater monitoring and inspection programs similar to those
outlined will be implementead. An additional inspection item _for
HWM 16 would be the leachate collection sump. If any leachate is
found to have accumulated in the sump, it will be removed and
managed as a listed hazardous waste and more frequent inspections
will be conducted. If it is deemed necessary, a routine leachate
removal program will be implementad. As in the case of the
surface impoundments, surface water monitoring will be performed
annually along drainage ditches to determine if surface water
run-off has become contaminated to ensure that there will be no

release to surface water from the site. Post-closure care will
continue for 30 years, wunless otherwise determined by the
Executive Director. This plan will remain in effect until such

time as a Post Closure Permit is issued.

FUTURE USE RESTRICTIONS

In accordance with 10.6.H.3., there will be no use of the
disposal areas (HWM #5, HWM #7, and HWM #16) which would allow
any disturbance of the integrity of the final cover, liner(s) or
any other components of any containment system, or of the
function of the associated nmonitoring systenms. Land use
activities that will be prohibited at each facility ineclude:

© On-site construction

e Excavation (except as necessary for major maintenance
activities)

@ Well construction om or near the site

° Agricultural use

e Silviculeural use

° Water infiltration (rum-on, ponding, irrigation)

o Recreational use

° Disposal operations

@ Vehicular craffic (except as necessary for major

maintenance activities)
° Housing on or near the site.
NOTICE TO LOCAL LAND AUTHORITY

As required by 10.6.J, the Radford AAP will submit to the
local land authority survey plans prepared and certified by a

-t

professional land surveyor which show the disposal areas (HWM #3,




#7, and #16) with respect to permanently surveyed benchmarks.
These plans shall contain a note stating that there will be no
disturbance of the disposal areas by Radford AAP,

NOTICE IN DEED TO PROPERTY

As requirsd by 10.6.J, a notation (HWM #5, #7, and #16) will
be made on the deed to the facility property that will notify, in
perpetuicty, any potential purchaser of the property that:
(1) the land has been used to manage hazardous waste; {2) icts
usa Is restricted to that of open space; and (3) the survey
plan and record of the type, location, and quantity of hazardous
wastes disposed on site has been filed with the FExecutive
Director and local land authority,
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Inspector Name:
bate:
Unit #:

Correction Action:

ltem

Soil Cover

PVC Liner

Grass Cover

Stormwater
Drainage
slopes

drainage
swale

Monitoring Wells
locks

cars

Security
Warning signs

2ccess road

LEACHATE, (OLLECTTON
SYSTRY (¥ #16)

oy

Problem Exists?

Problem (Yes or No)

INSPECTION CEECKLIST FOR CLOSED ON-SITE FACILITIES

Degree of Problem?

{e.a., Low)

erosion
subsidence
ponding

exposed

inadequate growth/health
deep-rooted vegetation
presence of undesirable
species ...
inadeguate trimming

erosion
subsidence

erosion

subsidence
vegetaticn growth
accumLlated seliment
damage

damage

missing

defaced

obscured

disrepair

BASIN FULL
OPERATING EFFECTIVLY




Post-close Permit, Radford 44P

EPA D No V412100270730
dppendix D to dttachment | — Facility Representative
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ATTACHMENT 1

Appendix D

FACILITY CONTACT REPRESENTATIVES




Post-Closure Permut Reissuance Apphcation DRAFT Radford A4P EP4IDNo VAI2100270730
. dppendix D to dttachment 1 - Facility Representative 9/23/2013
ATTACHMENT 1

Appendix D
FACILITY CONTACT REPRESENTATIVES

The post-closure care contact representative for the Naval Surface Wartare Center- Dahlgren
Sites is noted below:

On-site Operator Contact:

Mr. Jay Stewart

Environmental Manager

BAE Systems Ordnance Systems Inc.Radford Army Ammunition Plant
Route 114, P.O. Box |

Radford, VA 24141-0100

Owner Contact:

Mr. Robert Davie, [I

Chief Operations

United States Army

Route 114, PO Box 2

Radford Army Ammunition Plant
Radford, VA 24141
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United States Army (Owner) BAE Systems Ordnance Systems Inc. (Operator)

Radford Army Ammunition Plant
Route 114
Radford, Virginia, 24141-0100
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ATTACHMENT 1

Appendix E

SECURITY PROVISIONS AND MAINTENANCE

1. INTRODUCTION

Protection of plant personnel, property, resources and operations at the Radford Army Ammunition
Plant (RFAAP), a Government-owned, cantractor-operated {GOCO) manufacturing facility, is provided
under contract by BAE Systems Ordnance Systems Inc. (BAE) in accordance with Department of the
Defense (DOD), Department of the Army (DA), United States Army Joint Munitions Command {USAJMC)
and other regulatory guidance and standards. A subcontractor security guard force, G4S Government
Solutions , is used to perform and enforce prescribed physical security measures.

2, SECURITY PROCEDURES AND EQUIPMENT

Security areas on the installation have been designated as Limited and Posted Areas. These areas
and corresponding controi measures are documented in Chapter 2 of the Plant Protection Pian
(PPP). RFAAP is considered a “closed post” in that access is controlled at all times by perimeter
barriers with limited, manned entry control points. The PPP also contains Secunty Guard orders,
Secunty Guard standing operating procedures (SOPs) and numerous plans for execution I1n specific
situations such as bomb threat, installation closure, work stoppage and civil disturbance. SOPs
cover a range of subjects such as property movement, personnel and visitor identification and
control, vehicie and personnel searches, perimeter inspections, key and lock control, and use of
force. Security Guard Orders cover specific duties and requirements at assigned Security Guard
posts, gates and stations. Physical security measures at RFAAP include Security Guard patrols,
manned security posts, perimeter fencing, badge identification system, lock and key accountability
and rotation, vehicle registration, pre-employment background investigations, security lighting,
warning signs and physical barriers. At storage sites, tank inlets and disbursing valves are secured
with security padlocks.

3. SECURITY GUARD FORCE

The Security Guard Force provides 24 x 7 security coverage and is divided into three (3) shifts. Each
shift consists of manned posts, roving patrols and management personnel. The roving patrols
perform random checks each shift of manufacturing areas, locked explosive storage buildings and
road-visible perimeter fencing.

4. BARRIERS AND ENTRY CONTROL

Entry to the Radford Army Ammunition Plant is restricted. Personnel must be in possessian of a
valid personnel identification badge or visitor badge. If the person has valid official business at the
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plant or is accompanying a person who does have such business, posted area visitor badges are
issued and the time and date of entry is recorded. Entry onto any of the HWMUs by anyone other
than environmental or sampling personnel requires an Area Entry Permit.

5. WARNING SIGNS

At all plant entrances and in areas designated as posted, the following “Condition of Entry” signs
have been erected:

CONDITION OF ENTRY

TO
RADFORD ARMY AMMUNITION PLANT

All persons, their possesstons and vehicles are hable to search upon entering, during
their stay, or upon therr leaving this installation Entry of persons and/or vehicles
constitutes consent to search by proper authonties at any ume.

Alcohol

Firearms, Ammunition and Weapons
Explosives and Explosives Devices
Cameras (Unless Authorized in Writing)
Camera Cell Phones (Unless Regstered)
Intoxicants and Drugs

Gambling Devices

Chemical Emission Devices

Stolen Property and Obscene Literature

h By Order of the Commanding Officer

Signs reading “U.S. Government Property-No Trespassing” are located approximately every 500 feet
on the installation boundary, except where designated Limited Area fences are not located on or
reasonably adjacent to the property boundary.

H The following articles are prohubited on this instatlation- H

¢ & & 4 ©o e e 0 9

Every 500 feet on Limited Area fencing and at other highly visible locations, such as corners and
gates, the following sign s located on the fence facing outward:




U.5. ARMY
RESTRICTED AREA
WARNING

This area has been declared a restricted Area by authority of the Commanding Officer, in
accordance with provisions of the Directive issued by the Secretary of Defense on 20 August 1954,
pursuant to the provisions of Section 21, Internal Security Act of 1950. Unauthorized entry is
prottibited. All persons and vehicles entering heron are liable to search. Photographing, making
notes, drawings, maps, or graphic representations of this area or test activities are prohibited unless
specifically authorized by the Commanding Officer. Any such material found in the possession of
unauthorized persons will be confiscated.

In addition, information signs warning against smoking and the introduction of matches and other
flame-producing devices are displayed at all normally used gates.
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PERMIT ATTACHMENT 1 APPENDIX F
INSPECTION AND MAINTENANCE PLAN

1.0 HIGHLIGHTS

In accordance with 40 CFR 264.15, the Permittees shall follow a written inspection schedule for
each Unit, shall maintain a signed and dated Inspection Log, and shall implement remedial action
when necessary to remediate any observed malfunctions, deterioration, operational errors, and
discharges from the erosion controls, final cover system, and peripheral drainage swales; the
security controls; the ground water monitoring system; and, the condition of benchmarks.

The Inspection Log shall be maintained at the facility and shall be made available to the
Department for inspection upon request. The Inspection Log shall provide inspection
observations, deficiencies noted, and corrective action taken. All inspections shall be performed
by persons properly trained for this task, as specified in Permit Attachment 1 Appendix G, at the
frequencies specified in Permit Attachment | Appendix F Table 1 (Table 1).

2.0 GENERAL INSPECTION REQUIREMENTS

Inspections function as a preventative measure to help ensure safe operations and to identify
potential problems before they can become serious problems. All Units will be inspected as
specified in this Inspection Schedule.

All inspection results will be recorded by the individual who performs the inspection, at that time
of the inspection, on an inspection form. The individual performing the inspection will sign and
date each completed inspection form. Separate inspection forms are used for each unit and are
documented on DUP 6037F, Inspection of Closed Hazardous Waste Management Unit (see

Appendix F.1).

Only personnel who have completed appropriate training and are approved for the task shall
conduct inspections pursuant to this Inspection Schedule.

3.0 INSPECTION SCHEDULE

The Permittees shall inspect the final soil cover, vegetative cover, peripheral drainage swales,
PVC liner, stormwater drainage areas, fence, warning signs, access road, monitoring wells, and
benchmarks at least semi-annually, in accordance with the schedule specified in Table 1. The
Inspection Item's and their associated Types of Problems listed in Table 1 are important due to
their role in preventing, detecting, or responding to environmenta or human health hazards.

For each Inspection Item subject to inspection, a list of problems normally encountered is
identified in Table 1. Inspections will explicitly examine each item for the presence of the
potential problems for each inspection item as specified in Table 1. Inspections of each jtem will

be conducted at the frequency specified.



TABLE 1 - INSPECTION SCHEDULE

INSPECTION ITEM

‘TYPES OF PROBLEMS

FREQUENCY OF

._INSPECTION

Final Scil Cover

Erosion, Settlement, Subsidence,
or Displacement, and Ponding

Semi-annually

Vegetative Cover

Dead vegetation, or inadequate

growth, presence of trees, shrubs, Semi-annually

or deep rooted vegetation, need to
fertilize, irrigate, or cut grass

Peripheral Drainage Swales

Erosion, Subsidence, Pooling

Sem-annually

PVC Liner

Exposure

Semi-annually

Stormwater Drainage Areas

Erosion, Subsidence, Vegetation
growth, Accumulated Sediment

Semi-annually

Monitoring Wells (Outer
protective casing, well caps and
locks, concrete pad, and inner cap
and riser)

Damage to Locks and Caps and
cracks or settlement

Semi-annually

Security Damage to Fencing, Warning Semi-annually
Signs, and Access road
Benchmarks Damage to monument Semi-annually

40 SECURITY CONTROLS

4.1  Fencing

Access to Units shall be restricted b

4.2  Warning Signs

"U.S. Government Property-No Trespassing”
1 Appendix E, shall be posted on the fences
Permittees shall inspect the condition of the

security inspections.

5.0 GROUND WATER MONI

MAINTENANCE PLAN

5.1  Inspection

in the Semi
essary.

y the Permittees' Security System, as specitied in
Permit Attachment 1 Appendix E. The Permittees shall inspect the installation fen
least semi-annually and any damage shall be noted
(see Appendix F.1) and repaired or replaced as nec

signs and as specified in Permit Attachment
at the installation boundary near Units. The
warning signs at least semi-annually during

TORING SYSTEM INSPECTION AND

-annual Inspection Log




5.2

5.3

During the post-closure care period all monitoring wells and piezometers shall be
inspected at least semi-annually during ground water sampling events for general
condition and integrity. All inspection observations shall be recorded on an inspection
log sheet similar to that given in Appendix F.1. Copies of the inspection log sheets shall
be maintained on file for a minimum of three years. The inspection shall consist of the

following:
5.1.1  Inspection of outer protective casing

The outer protective casing shall be visually inspected to determine casing
integrity,

5.1.2 Well caps and locks

Well caps and locks shall be visually inspected to insure that both are in place and
functioning properly.

5.1.3  Concrete pad.

The concrete pad shall be visually inspected for the presence of cracks and
settlement. ‘

5.1.4  Inspection of inner cap and riser pipe.

The inner cap and riser pipe shall be visually inspected to insure that they are
intact and functioning properly.

Preventive/Corrective Maintenance

Based on the visual inspections, monitoring wells shall be maintained by conducting the
following as required:

Replacement of well caps.

Lubrication of locks.

Replacement of locks.

Painting of outer protective casing in high visibility color,
Replacement of concrete pad.

Replacement of well,

Inspection Record Keeping

The operators involved with ground water monitoring will record each inspection on a
Semi-annual Inspection Log. These forms will be maintained as part of the facility
operating record for at least three years from the date of inspection. These records will
include the date and time of inspection, the name of the inspector (including full
signature), a notation of the observations made, and the date and nature of any repairs or
remedial actions.
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6.0 BENCHMARKS

The Permittees shall inspect all surveyed benchmarks (see Appendix F .2) at least annually . The
benchmarks shall be maintained, repaired, or replaced as necessary. The benchmarks shall be
clearly identified and protected.

Permanent survey benchmarks are constructed of concrete. These units are not typically
degradable and should not require replacement during the post-closure care period.

7.0 MAINTENANCE PLAN - REMEDIAL ACTION FOR EROSION CONTROLS,
FINAL COVER SYSTEM, AND PERIPHERAL DRAINAGE SWALES

If the Permittee discovers any problems or deficiencies with the erosion controls, final cover
system, and peripheral drainage swales during an inspection, then that problem or deficiency will
be recorded on the Semi-annual Inspection Log (see Appendix F.1). Any necessary remediation
actions will also be noted on the form and the problem or deficiency will be brought to the
attention of the appropriate supervisor. After repairs or remedial actions have been completed,
the date and nature of the repairs or remedial actions will be recorded on the same inspection
form on which the problem or deficiency was originally noted.

If the Inspector discovers any problems or deficiencies that could lead to a release of hazardous
waste or which could threaten personnel safety, operations will cease until the problem or
deficiency is rectified. In no case will operations resume until all spill and emergency response
equipment is operable and adequately stocked.

7.1 Erosion Controls
The Permittees shall inspect the peripheral drainage swales and riprap at each Unit at
least semi-annually or after every major rainfall (approximately 2 inches per 8-hour
period) or catastrophic events (e.g, fire or explosion elsewhere at the installation. The
erosion controls (riprap and drainage swales) shall be maintained/repaired in accordance
with the approved Closure/Post-Closure Plan (see Permit Attachment E).

7.2 Final Cover System

All Units were capped with a composite liner consisting of (from ground surface to base

of cap):

» vegetative cover;

° riprap perimeter;

° filter fabric between the riprap and the cover soil;

° two feet of topsoil;

. one foot of drainage layer (10™ cm/sec permeability);
» a 30 mil PYC membrane liner; and

° two feet of clay (107 cm/sec permeability).

The final cover system is designed to ensure the integrity and to minimize surface water
run-on and run-off with a minimum of maintenance. No heavy equipment or vehicles
shall be permitted on the final cover arca unless involved in maintenance or repair
activities.



7.3

7.2.1 Settlement, Subsidence, and Displacement

The Permittees will maintain the final cover at the approximate slope and
gradients specified in the Post-Closure Plan, Slope and gradient shall be checked
when there is an apparent change detected during inspections due to settling,
subsidence, or displacement

7.2.2  Erosion Damage/Water Pooling

The Permittees shall inspect the final cover at least semi-annually or after every
major rainfall (approximately 2 inches per 8-hour period) or catastrophic event
(e.g. fire or explosion elsewhere at the installation) for erosion, pooling of water,
and visible damage. Erosion or pooling of water shall be corrected.

7.2.3 Vegetative Cover

The Permittees shall inspect the vegetative cover at least semi-annually or after
every major rainfall (approximately 2 inches per 8-hour period) or catastrophic
event (e.g, fire or explosion elsewhere at the installation). Maintenance shall be
performed as needed. Damaged or dead vegelation shall be removed and replaced
with equivalent vegetation, No trees, shrubs, or other deep-rooted plants shall be
allowed to grow on any Unit. Areas damaged by erosion shall be repaired and re-
vegetated.

The vegetative layer shall be maintained by fertilizing, irrigating, and cutting, if
necessary. Fertilizing shall be performed as often as necessary to maintain the
layer. Irrigating and cutting are seasonally dependent and shali be performed as
often as necessary.

Peripheral Drainage Swales

The Permittees shall inspect the peripheral drainage swales at least semi-annually or after
every major rainfall (approximately 2 inches per §-hour period) or catastrophic event
(e.g, fire or explosion elsewhere at the installation).

All peripheral drainage swales shall be maintained and kept free of debris or other
blockage. Drainage controls shail be inspected semi-annually and after major storms
(approximately 2 inches of rain over an 8-hour period) and cleaned, as necessary,
Repairs shall include regrading and re-vegetation, if necessary,



APPENDIX F.1
EXAMPLE SEMI-ANNUAL INSPECTION LOG



DUP 6057F (Rev Lev 0, 11/1/2000)

INSPECTION OF CLOSED HAZARDOUS WASTE MANAGEMENT FACILITIES

Name of Hazardous Waste Management Facility

HWMU Facility No

EPA Permit No.

Date of Inspection

I Tune of Inspection

AM/ PM

Reason for [nspection. Sermiannual/ Major ranfall event (2" in 8 hr periodY catastrophic event

ITEM INSPECT FOR DEFICIENCIES REMEDIAL
NOTED ACTION
REQUIRED

Final Soil Cover

Erosion
Settlement,
Subsidence, or
Displacement
Pooling

Vegetative Cover

Dead vegetation. or
madequate growth
Presence of trees,
shrubs, or deep rooted
vegetation

Need to fertilize,

lrTigate, or cut grass

PVC Liner ®  Liner exposed .
Peripheral Drainage * Erosion _
Swales e Subsidence
. *  Pooling
Stormwater Drainage | e  Erosion _
Areas @  Subsidence
s  Vegetation growth
¢ Accumulated sediment
Security *  Access road n place
*  Warning signs legible
and 1 place
»  Fences not breached
and no vistble damage
Moenitoring Wells
¢ Quter protective e (Casingin good
casing condition
s Well caps and ® Inplaceand
locks functioning
*  Concrete pad ¢ Cracks or settlement
¢ Innercapand riser | o [ntact and functioning

Benchmarks (3)

Monuments present
and visible
Damage to monument

Date and nature of repairs or remedial action

Printed Name of Inspector

Signature of Inspector

Company

Date remedial action completed

Remedial action approved by
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Appendix F. 2

Radford Army Ammunition Plant Benchmark Location Maps



RADFORD ARMY AMMUNITION PLANT
HERCULES INCORPORATED

RADFORD, VIRGINIA
. 1991 GEODETIC GROUND CONTROL NETWORK MONUMENT SURVEY
REFERENCE AND RECOVERY DATA SHEET

e

VIRGINIA COORDINATE SYSTEM OF 1983 - SOUTH ZONE VERTICAL DATA |
STATION UNITS NORTHING (Y) | EASTING (X) || ELEVATIONS REFER TO UNITED STATES GEODETIC SURVEY
VERTICAL DATUM (19e8)

Flip METERS 1096508.5627 | 33177922313 || ELEVATION OF STATION IN FEET = 1934.813

U.S. SURVEY FT. | 3584174.448 10885123.348 || STATION FIELD BOOK

LATITUDE LONGITUDE Flip 8452.03R V.C. 1 of 2 pg. 66
37-10-33.984691 80-33-07.249084 COUNTY/STATE USGS QUADRANGLE
Montgomery County, VA Radford North
LOCATION SKETCH (NOT TO SCALE) 4 LOCATION MAP (SCALE 1°=200)
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posts forming a triangular
configuration.
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RADFORD ARMY AMMUNITION PLANT
HERCULES INCORPORATED

RADFORD, VIRGINIA
. N 1961 GEODETIC GROUND CONTROL NETWORK MONUMENT SURVEY
REFERENCE AND RECOVERY DATA SHEET
—
VIRGINIA COORDINATE SYSTEM OF 1983 - SOUTH ZONE VERTICAL DATA
STATION UNITS NORTHING (¥) | EASTING (X) || ELEVATIONS REFER TO UNITED STATES GEODETIC SURVEY
VERTICAL DATUM (1988)
Klutz METERS 10964617814 | 33175205764 || ELEVATION OF STATION IN FEET = 1720.600
U.S. SURVEY FT. | 3597308.361 10884261619 || STATION FIELD BOOK
LATITUDE LONGITUDE Klutz 6452.03R V.C. 1 of 2 pg, 75
37-11-04.778915 80-33-18,737486 COUNTY/STATE USGS QUADRANGLE
Montgomery County, VA - Radford North
—— —— ——
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RADFORD ARMY AMMUNITION PLANT
HERCULES INCORPORATED
RADFORD, VIRGINIA
1991 GEODETIC GROUND CONTROL NETWORK MONUMENT SURVEY
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LATITUDE LONGITUDE Elroy €452.03R V.C. 10f 2 pg. 69
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‘ Post-closure Care Permit, Radford AAP EPA4ID No V412100270730

ATTACHMENT 1
APPENDIX G
PERSONNEL AND TRAINING

Appropriate training shall be completed by all persons at RAAP and/or their consultants
who are or may be involved in a task associated with a hazardous waste post-closure care
activity. The Permittee shall insure that those individuals responsible for groundwater
monitoring, inspections, and repair are appropriately trained. New employees who have
as part of their job responsibility tasks which are associated or may be associated with a
post-closure care activity shall not work unsupervised until the training requirements in
accordance with this permit are completed. Such new employees shall complete required
training within six months of their employment date.

All training of personnel shall be documented at the time of each completed session and
such documentation shall be maintained in the facility files in the operating log for at
least three years from the date on which the training was completed. Such documentation
shall include the name of each trainee and trainer, date of instruction, and a summary or
outline of the training session.

All training under this permit shall be reviewed at least annually and updated as
necessary. All personnel who are subject to the training requirements under this permit
shall be required to review their training at least annually.

In general, all personnel who are actively associated or may be associated with the proper
inspection and maintenance of the monitoring wells and the proper operation of the
monitoring wells are required to read the Permittees’ Post-closure Plan and/or Sampling
and Analysis Procedures as appropriate. The personnel shall be trained to properly
perform their assigned duties including, but not limited to, conducting inspections
required by Permit Attachment H, obtaining samples from groundwater monitoring wells
and maintaining documentation in accordance with the requirement of this permit.

The personnel noted above shall be required under this permit to fully understand the
techniques of proper maintenance and operation and maintain appropriate documentation
required under this permit. Supervisory staff shall be trained to review and to provide
appropriate guidance and/or liaison with the Permittees’ management. The Permittee
shall provide sufficient opportunity for personnel to acquire a full understanding of
maintenance and operation techniques by providing sufficient instruction and/or
sponsoring sufficient instruction by professionals who are qualified to provide such
instruction.




i .

é

Post-closure Care Pernut, Radford AAP EPAID No VAI2100270730
Page 2 of 5, 4ppendix G to Attachment | — Personnel & Training 05/23/2012

F.

All personnel who are or may be exposed to the hazards associated with the post-closure
care activity shall receive the appropriate training and shall utilize the appropriate
personnel training as specified by the Occupational Safety and Health Act (OSHA)
requirements in 29 CFR 1910.120.

The personnel involved in the actual post-closure care activity, specifically the
groundwater monitoring wells, within the scope of this permit will be trained in the
proper procedures for spent monitoring well sample effluent (i.e., purge water,
decontamination fluids) and the Sampling and Analysis Plan and Groundwater
Monitoring Program required by Permit Modules IV, V, and VI. These procedures will
ensure continued safe operation and maintenance and compliance with applicable
environmental regulations.

The facility contact will be responsible for the overall training program, scheduling and
documentation of such training and shall serve as the post-closure care Training Director.
He/she shall ensure that all sub-contractors are trained in accordance with OSHA
1910.120(3)(2).

All personnel required under this permit to receive training shall at minimum shall be
instructed in the following areas:

.1 Area specific management practices regarding post-closure care activities.
[.2.  Security and safety.

1.3, General and area specific inspections and record keeping.

[.4.  Regulatory updates which affect operations and activities.

I.5.  Job function and procedural descriptions of each employees respective role in
post-closure care.

Appendix 1 of this Attachment provides a summary of the position descriptions and
specific training requirements for personnel who have or may be given tasks associated
with post-closure care activity.
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OUTLINE OF TRAINING PROGRAM
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Training Outline

1. Personnel Training

The purpose of the introductory and continuing hazardous waste training program is to
educate the employees who are responsible for handling hazardous wastes and any post
closure care permit related tasks. The program makes known to the employee the
hazards of those wastes and the proper procedures to follow in the event of an
emergency. The employee training has been and will be completed through formal
classes and through on-the-job training given by Permittee.

2. Qutline of the Training Program

The permittees have an established section of personnel responsible for the employee training
program. The training program at the facility consists of a general orientation, instruction for
area-specific procedures, on-the-job training, and a general and continuing training program.

3. Job Title/Job Description

Job titles, job descriptions, and the names of those individuals involved with hazardous
wastes at the permitted treatment and storage area are summarized in the table in Appendix
G.3. Those job titles and the name of the individual filling it are maintained and kept on file
at the facility.

4. Training Content, Frequency, and Techniques

Introductory training for all facility employees consists of general orientation which is
provided by the facility training department. Training in operating procedures is given on-
the-job by the area foreman. The operating procedures cover subjects such as cleaning
equipment and materials, operating equipment and materials, safety rules and precautions,
and a step-by-step description of the designated task.

Facility personnel have or will successfully complete the required training program within
six (6) months after the effective date of their employment or assignment to the permitted
treatment and storage area, or to a new position at the permitted treatment and storage area,
whichever is later. Employees will not work in unsupervised positions until they have
completed the training requirements described in this section. Facility personnel will also
participate in an annual review of the introductory training program.

All personnel who are or may be exposed to the hazards associated with the post-closure care
activity shall receive the appropriate training and shall utilize the appropriate personnel
training as specified by the Occupational Safety and Health Act (OSHA) requirements in 29
CFR 1910.120.
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5. Training Director
The overall responsibility for facility training is the Permittee.

Permittee conducts or oversees all hazardous waste management training and maintenance of
personnel training records. The responsibilities for this position include compiling the
hazardous waste annual report, notifying health, safety, security, operations, and fire
departments of changes in facility status, and reviewing operating procedures. Appropriate
changes in facility operating procedures are implemented as a result of training.

Operating personnel receive on-the-job training based on these operating procedures. In this
way, the training of the operating personnel in facility procedures is accomplished. The
training department manager maintains the records of all training at RFAAP.

6. Relevance of Training to Job Description

All employees receive general plant orientation and training in area specific procedures.
Employees then receive on-the-job training which specifically pertains to their area of
involvement. If the monitoring is outsourced, the contractor employees will be trained to
comply with the requirements of the permit.

Training records are maintained for all facility employees. Training records of all employees
involved with hazardous waste management will be reviewed annually in order to ensure that
employee training is current and that appropriate and relevant training is coordinated with
employee job functions.

Contractor employees training records will be maintained by the contractor and supplied to
ATK on an annual basis for recordkeeping.

7. Training for Emergency Response

The training program at RFAAP includes on-the-job training to cover effective response to
emergencies.

Due to the reactive wastes at the facility, it is imperative that adequate fire prevention and
protection is provided by the facility’s fire department. The Fire Prevention and Protection
Training Program includes drills, exercises, and hands-on training sessions. Each fireman
receives minimum of four hours training each week. A training schedule is prepared and a
training record is maintained on each fireman and retained in the fire station. New firemen
receive formal and on-the-job training and respond with the fire company to all fires. The
basic training period usually covers at least 18 months depending on prior qualification and
experience of the new fireman. Training of other employees is conducted during drills and
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safety meetings. Fire department personnel are available to other people on request to
conduct classes, demonstrations and drills.

8. Implementation of the Training Program

There exists at RFAAP, an extensive system and computer program to ensure that required
on-the-job training has been conducted with each employee. Based on the job
title/description, each employee is assigned two sets of training programs and procedures.
The first set is a general plant training set that each new employee gets and the second set of
training is an area and job specific set. These training sets have a deadline that they have to
be completed by and if they are reaching the deadline or miss it, the employee and/or
employee’s supervisor will receive notification to that effect. On-the-job training and area
specific procedure training is usually preformed by the forman/supervisor to the employees
and when complete they will verify the training by signing a sign-off sheet.

Training records and the computer training program is maintained by the training
department. The system notifies supervision when training is required.

Current training records of employees involved with hazardous waste management will be
kept until closure of the hazardous waste facilities. Training records on former employees
will be kept for at least three years from the date the employee last worked at the facility.
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APPENDIX G.2
JOB DESCRIPTION SUMMARY

Facility Coordinator:

Oversees the monitoring wells, unit cap, security fence safety, and inspection and
maintenance programs. Has record keeping responsibilities, retains Hazardous Waste
Management Facility Permit, inspection checklists and/or logs, and assures that all
inspection and maintenance schedules are in accordance with Permit Attachment 1
Appendix F,

Monitoring Well Samplers:

Follows sampling protocol as described in Permit Attachment 1 Appendix H. Collects
samples and decontaminates equipment. Stabilizes samples and provides transport to
appropriate laboratory facility for analysis. Transports and disposes of purge or
decontamination water at the on-site water treatment facility. Checks wells for structural
integrity and security. Redevelops monitoring wells when necessary. Maintains accurate
and detailed records/logs of observations and remediation if required in accordance with
Permit Attachment 1 Appendix H.

Hazardous Waste Management Unit Inspectors:

Follows inspection requirements as outlined in Attachment 1, Appendix F. Inspects the
HWMU’s following the inspection schedule, record keeping requirements, and training.
Maintains accurate and detailed inspection forms noting any issues and
corrective/preventive actions taken.
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PERSONNEL TRAINING SUMMARY




Post-closure Care Permit, Radford AAP
Appendix G 3 Attachiment | — Personnel & Tramung

EPAID No FAI2100270730
07/08/14 08/21/2012

APPENDIX G.3

PERSONNEL TRAINING SUMMARY

TITLE RESPONSIBILITY AND TRAINING
] REQUIREMENTS
RCRA Coordinator Responsible for overall administration of

hazardous waste management program as
directed by the Army under the terms of
the operating contract tor the installations.
Trained in all aspects of hazardous waste
management. Involved in pollution
abatement and hazardous waste
management. Responsible for Waste

. Analysis Plan.
Training Coordinator Conduct general and continuing training
___program.
Plant Protection Overall monitoring of radio transmissions
Manager and HWMU security. Trained in all
aspects of hazardous waste emergency
response.
Fire Department Assist in preparation and presentation of
Coordinator training program, maintain pre-fire plan for

SWMU’s, responds to fire alarms. Trained
in hazardous waste emergency procedures,

Medical Director Responds to all health emergencies.
Responsible for all aspects of hazardous
waste emergency health responses.

Sub-contract Responsible to have trained personnel to
Groundwater Samplers properly collect groundwater samples.

Trained to collect groundwater samples.

[nspector Responsible for performing the required

inspections and trained to inspect the
closed units according to the permit.

Firemen Respond to hazardous waste emergencies.
Trained in all aspects of hazardous waste
emergency response. Training conducted

with regular fire training and not hazardous

waste program.

Environmental Functions as alternate to RCRA
Manager Coordinator. Responsible for overall plant
environmental management. Trained in all
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aspects of manufacturing and hazardous
waste disposal operations.

VP Operations

Functions as alternate to RCRA
Coordinator. Responsible for overall plant
management. Trained in all aspects of
manufacturing operations.

NOTE: Names of responsible personnel associated with Permit compliance will be maintained
in the facility record at Radford AAP in accordance with 40 CFR § 264.16.d.
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IL.

ILA.

IL.B.

INTRODUCTION

The groundwater beneath the closed waste management area (WMA) will be monitored
with an upgradient monitoring well, downgradient point of compliance monitoring wells,
and compliance monitoring wells. The wells are located as specified on the map
presented in Appendix A.1 to Permit Attachment 2 and 3 for Units 5 and 16,

respectively.

The Groundwater Sampling and Analysis Plan (SAP) is an essential part of the
Compliance Monitoring Program in that it stipulates the field sampling, laboratory
analysis and annual reporting methods to be utilized throughout the post-closure period.
The SAP addresses the Compliance Monitoring Program requirements prescribed in the
40 CFR 264.99 and as described in the Post-closure Care Permit.

PRE-FIELD OFFICE ACTIVITIES

Summary of Tasks to Be Performed

Quality control is of foremost concern in conducting groundwater monitoring. The first
step toward proper quality control is thorough preparation and pre-planning. This is
undertaken prior to initiating field sampling and involves review of plans and scheduling
to ensure the program is successfully implemented. The following discusses planning
activities to be conducted prior to initiating field sampling.

Office Activities

The following provides a description of the discrete tasks associated with the office
activities. These tasks identify the responsibilities of the individual or laboratory and
outline procedures to ensure successful completion of each task.

IIB.1 Notification of the Analytical Laboratory(ies)
Prior to each event the analytical laboratory(ies) is informed in writing of the
sampling schedule. The laboratory will be informed in ample time of any
deviations in the tentative schedule. This task is handled by the Project Manager.

II B 2. Review the SAP and the Health and Safety Plan-
Each field team member is required to review the SAP and Health and Safety Plan
prior to initiating the sampling event. This initial step will ensure that the
objectives of the groundwater monitoring program are attained in a safe and
timely manner.
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IIL

IILA.

IIL.B.

B3

IIB4.

IIB 5.

Quality Assurance/Quality Control

Field Quality Assurance/Quality Control (QA/QC) samples are an integral part of
a groundwater sampling event. The site-specific Quality Assurance Project
Plan (QAPP) (Appendix 6) of this SAP provides a detailed description of the
QA/QC program.

Sample Shipment Containers

Parameters listed in Appendix I to Permit Attachment 1 (Appendix IX to 40
CFR 264), and Appendix E to Permit Attachment 2 and 3 for Units 5 and 16,
respectively, (as appropriate) will be used by the off-site laboratory to develop a
bottle list and prepare bottles utilizing the appropriate bottle preparation
techniques. Specific bottle preparation procedures are discussed further in
Section VIII. Bottle and preservative requirements, are listed in this SAP
Appendix 4.

Field Sampling Equipment Requirements

The appropriate quantity and type of sampling equipment will be determined from
the SAP. The equipment will be prepared and checked. Equipment cleaning
and/or decontamination wil] be performed following the procedures outlined in
Section IV.

The calibration of meters will be performed prior to use in the field. Once in the
field, the meters will be checked and calibrated as required. Section 1V. contains
specific information regarding the calibration procedures.

DOCUMENTATION REQUIREMENTS

Previous Field Data Sheets

The previous field data sheet should be reviewed and accompany the field team members
during the sampling activities. The previous field data sheet is a quick reference
document which will identify previous well and site conditions.

Field Log Book
A site-specific field log book will be utilized while in the field to document all activities,
The field log book should, at a minimum, include the following:

d.

b.

C.

Plant location and identifying number;
Names of field personnel present at the site;

Weather information (general);
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IIL.C.

IIL.D.

INLLE.

d. Wells of consideration;

€ Time of sampling and date;

f. Diameter of wells;

g. Total depth of wells;

h Distance to water in each well;

Amount of water in each well;

—e
.

Detection/Amount of any product in each well;

[

k. Total volume of groundwater to be purged -- purge amount will be based on
removing 3 to 5 well borehole volumes until the pH, specific conductance and
temperature are stabilized,

. Groundwater quality measurements (field);
¢« pH
Specific conductance
Temperature
Dissolved oxygen (DO)
Oxydation/reduction potential (ORP/Eh)

m. Observations for each well;
¢ Special procedures to purge/sample
e Visual observations of the purge/sample water
* Observations of well integrity (i.e., conditions of casing, lid, pad, or lock)

n. Collection of field Quality Assurance samples, (trip and equipment blanks); and
0. Regulatory agency personnel observing sampling, as appropriate.

Chain of Custody Forms
Have an appropriate number available for use in the field to accompany all samples
collected (this SAP Appendix 3.).

Field Data Sheets
Have an appropriate number available in the field to accompany all samples collected
(this SAP Appendix 1).

Notification of Designated Plant Personnel

Prior to the sampling event, the Plant Manager (or appropriate person) will be notified of
the proposed sampling date. This should preclude any scheduling problems in regards to
sampling and plant operations.
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IV.

IV.A.

IV.B.

IV.C.

ON-SITE ACTIVITIES

The methods and procedures to be implemented in the field to gather true and
representative samples and test data are presented in the following sections. Field
procedures are presented in their general order of implementation. Equipment
requirements are presented in each section, and quality assurance and record keeping
requirements are presented in the latter sections. Strict attention to these procedures is
required. Field Quality Assurance/Quality Control procedures are described in this SAP
Appendix 6.

Procedures for conducting groundwater sampling shall be conducted as described in this
section. In summary, the following tasks are discussed:

Meter calibration;

Water level measurement procedures;
Well purging procedures;
Groundwater sampling procedures;
Filtering procedures;
Decontamination procedures;
Documentation; and

Safety precautions.

® © & ¢ 9 @& » 0

Calibration of Meters

The calibration of the pH, temperature, and conductivity meter will be completed at the
beginning of each day of sampling and at the end of each day of sampling according to
manufacturers’ specifications and consistent with Test Methods for Evaluating Solid
Waste, Physical/Chemical Methods (SW-846), 3rd Edition, 1986 (as updated).

Measurement of Static Water Level Elevations

Preceding the purging of each well, both the static water level (S.W.L.) and the depth to
the bottom of the well shall be measured to +/— 0.01 foot (groundwater elevation mean
sea level), referenced to a pre-established, surveyed measurement point clearly marked
on the interior wall of the casing. Upgradient wells and wells where constituents have
not historically been noted will be measured first, followed by wells where constituents
have been noted. Measurements will be taken using an electronic water level tape or
interface probe. All measurements for each well will be recorded in the Groundwater
Log. Measurements which do not correlate with the previous trends will be verified in
the field with different measurement technology, if necessary.

Equipment

The static water level measuring device will be constructed of inert materials and will be
thoroughly decontaminated in accordance with Section VIIL. All sampling members will
wear clean gloves during sampling and shall change gloves between sampling each well
at a minimum. Either an interface probe that is capable of detecting non-agueous phase
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liquids (NAPL) as well as water levels or an electric tape will be used to collect water
level data. Each is discussed separately below.

fV.C.1. Interface Probe.
Oil/water interface probes are commonly used to detect the presence of floating or
sinking NAPL layers. However, the probe can also be used to detect the water
level. Procedures for using an interface probe are:

a.

The probe should be lowered slowly inside each well. When water is
detected, an intermittent tone will sound signifying water has been
encountered. When the intermittent tone is heard, the water level
measurement is read directly from the calibrated tape.

When a floating layer is encountered, a steady tone is heard. Continue
lowering the probe (observe and record the calibrated tape) until the steady
tone stops. The measurement on the tape between when the steady tone
began and when it stopped will determine the thickness of the NAPL layer.
This procedure can also be used to determine the presence (and thickness) of
floating or sinking NAPL layers.

All measurements will be recorded to the nearest one hundredth of a foot
(0.01).

Decontamination of the probe will be by performing a distilled water rinse
and wiping the probe with a clean cloth, followed by a methanol then
distilled water rinse.

IV C2 Electric Probe Method J
The electric probe method for measuring water levels is as follows:

da.

Slowly lower the probe into the well casing. When the probe contacts water
a steady tone will be emitted. Observe and record this reading from the
calibrated tone.

All measurements will be recorded to the nearest one hundredth of a foot
(0.01).

The probe will be decontaminated by performing a distilled water rinse and
wiping the probe with a clean cloth, followed by a methanol rinse then
distilled water.



Post-Closure Permit Reissuance Application DRAFT Radford AAP EPA [D No VAI210020730
Page 6 of 23 Appendix H to Attachment [ - S4P _ . 9/13/2011

V.

V.A.

V.B.

CALCULATION OF STATIC WATER/PURGE VOLUME:

The static water level and total depth will be used to calculate the volume of stagnant
water in the well and provide a check on the integrity of the well (e.g., identify siltation
problems), as well as characterize changes in hydraulic conditions that occur over time.

Purge Volume

The volume of stagnant water to be purged shall be calculated according to the formutae
presented in Appendix 2 of this SAP. Purge volume calculations will be recorded in the
Groundwater Log and included in the monitoring report. At least three borehole volumes
(assuming 30% porosity in the filterpack) will be purged from the monitoring well prior
to sampling.

V.4 1 If the wells prove to be low yield, wells will be evacuated to dryness once and
will be purged at a rate which will not cause recharge water to be excessively
agitated. Dry and low recharge rates will be noted in the field observations.

V.4.2. 1f a well is either purged dry, or, to a dense NAPL layer, sufficient time must be
allowed for recovery prior to sample collection.

V.43 All purge water and decontamination fluids will be containerized and disposed of
in an on-site wastewater treatment system if available or a publicly owned
treatrent facility with approval.

| Micro (or Low Flow)-purging

If micropurging or low-flow purging techniques or low-flow are utilized, EPA Region III
guidance shall be followed. This guidance is included as this SAP Appendix 8.

This section specifies the low-flow purging equipment, the low-flow purging procedures,
and the purging observations that be followed prior to the actual collection of any ground
water samples.

V.B.1 Introduction and Overview
Low-flow refers to the velocity with which water enters the pump intake and that
is imparted to the formation pore water. Water level drawdown provides the best
indication of the stress imparted by a given flow-rate for a given hydrological
situation. The objective is to pump in a manner that minimizes stress (drawdown)
to the system to the extent practical taking into account established site sampling
objectives. The stagnant water within the casing is not representative of the in-
situ groundwater quality and should be removed so that formation water can be
sampled.
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VB2 Purging Equipment

A dedicated bladder pump has been installed in each monitoring well. Flow rates
on the order ot 0.1 - 0.5 I/min will be used; however, this is dependent on site
specific hydrogeology. Water quality indicator parameters are used to determine
purging needs. After the field parameters (pH, specific conductance, dissolved
oxygen, oxidation-reduction potential, and temperature) have stabilized purging is
considered complete. In-line flow cells will be used to continuously measure the
above parameters. All equipment used during low-flow purging operations, shall
be properly decontaminated using the procedures specified above.

V.B.3

Low-flow Purging Procedures

a.

The bladder pump intake will be lowered to the top of, or just below, the
top of the screen (refer to completion diagrams). During pump start-up,
drawdown may exceed the 0.3 feet target and then recover; therefore, the
stabilized drawdown value will be recorded, not the initial drawdown.

The water level will not be allowed to fall to the intake level (if the static
water level is above the well screen, the water level will not lowered to the
screen).

To remove the stagnant formation water, the dedicated, bladder pump will
be started at the lowest speed setting and slowly increased until discharge
occurs. The water level will then be checked. The pump speed will be
adjusted until there is little or no water level drawdown (less than 0.3
feet). If the minimal drawdown that can be achieved exceed 0.3 feet but
remains stable, continue purging until indicator field parameters stabilize.

Water level and pumping rates will be monitored and recorded every three
minutes during purging. Any pumping rate adjustments (both time and
flow rate) will be recorded in the field logbook. Pumping rates will, as
needed, be reduced to the minimum capabilities of the bladder pump (for
example, 0.1 + 0.4 /min) to ensure stabilization of indicator parameters.
Adjustments will be made in the first fifteen minutes of pumping in order
to help minimize purging time.

The final purge volume will be greater than the stabilized drawdown

volume plus the extracted tubing volume. This volume will be calculated
by the following equation:

Vietal = Vlubmg * Virawdown

Vtublng = (htubmg)(mtubmgz)
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Vdrawdo»yn = (Mwater * Myen”) - (hpurged * Rlwelt”)
d. Wells with low recharge rates may require the use of special pumps

capable of attaining very low pumping rates. If the recharge rate of the
well is lower then extraction rate capabilities of currently manufactured
pumps and the well is essentially dewatered during purging, then the well
will be sampled as soon as the water level has recovered sufficiently to
collect the appropriate volume needed for all anticipated samples (the
intake will not be moved during this recovery period). Samples may then

be collected even though the indicator field parameters have not stabilized.

VB4 Monitoring Indicator Field Parameters

During well purging, indicator field parameters (temperature, specific
conductance, pH, Eh, DO) will be monitored every three minutes (or less
frequently, if appropriate). Purging will be considered complete and sampling
may begin when all above indicator field parameters have stabilized.
Stabilization is considered to be achieved when three consecutive readings, taken
at three-minute intervals, are within the following limits:

CONSTITUENT VARIABILITY
DO 10%

Specific 3%
conductance

Temperature ) 3%

PH = 0.1 unit
ORP/Eh % 10 millivolts

All measurements will be obtained using a transparent flow-through-cell, because
they allow field personnel to watch for particulate build-up within the cell. This
build-up may affect indicator field parameter values measured within the cell. If
the cell needs to be cleaned during purging operations, the cell will be
disconnected while the pump remains running. The cell will be cleaned and
reconnected and monitoring activities will continue.

The flow-through-cell will be designed in a way that prevents air bubble
entrapment in the cell. When the pump is turned off or cycling on/off, water in
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VL

VLA,

VLB.

VI.C.

the cell must not drain out. Monitoring probes will remain submerged in water at
all times. If two flow-through-cells are used in series, the one containing the
dissolved oxygen probe will come first (this parameter is most susceptible to error
if air leaks into the system).

V.B.5 Purging Observations
Water level, extraction rate, and drawdown information will be recorded in a field
logbook. The extraction rate (final pump dial setting) will be duplicated in future
sampling efforts.

Collect the purge water in a clean 5 gallon bucket in order to estimate the rate of
flow and to check temperature and specific conductance. Examine purge water
for the presence of immiscible layer.

WELL EVACUATION

All monitoring wells will be purged prior to sample collection to assure collection of
representative groundwater samples. Wells will be purged until, at a minimum, three
borehole volumes of water are removed from each well and until pH, conductivity and
temperature of the purged water has stabilized prior to sampling. If pH, conductivity and
temperature are not stabilized after removing three borehole volumes, a maximum of five
borehole volumes will be removed.

NAPL Layers

If NAPL layers are detected in the well, a peristaltic pump is the preferred method for
well purging. This technique should reduce mixing of the NAPL within the water
column. If a peristaltic pump is not feasible for well purging, then hand bailing will be
utilized.

pH and Specific Conductance
Prior to and after sampling, two measurements of pH, specific conductance and
temperature will be determined for each well.

Equipment

Well purging is completed either by bailing or pumping techniques. Pumps are typically
used for purging and removing NAPL layers. The following summarizes the procedures
of some pumps commonly used for groundwater purging and sampling. Pumps that can
be employed include, but are not limited to, peristaltic purnps, centrifugal pumps,
submersible pumps, and air bladder pumps.

VIC.1 Bailing:
The following outlines well purging techniques using hand bailers.
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a.

Place plastic sheeting (or garbage bags) around the well casing to create a
clean surface for the placement of the sampling cord and equipment,

Use a clean stainless steel bailer on each well to be purged. Bailers are
decontaminated using procedures outlined in Section VIIL

New surgical or nitrile gloves will be used for each well.

Remove the aluminum foil to expose the bailer's "eye." Thread new nylon
cord through the bailer's "eye" and tie securely to prevent loosening.
Remove the remainder of the protective foil from around the bailer and
slowly lower the bailer to the well bottom if NAPL is not present. If
LNAPL is present, remove the NAPL (if possibie) using procedures outlined
in Section VIII. before lowering the bailer in the well. If only a sinking
NAPL layer is present, lower the bailer to a level that does not cause mixing
of NAPL. Once the depth of the bailer has been determined, remove an
additional length of cord and tie it securely to the well head to serve as a
safety line for the bailer.

Begin purging by raising the bailer cord and collecting the cord on the
plastic sheeting.

Purged water will be handled following the procedures outlined in Section
V.A.3.

VIC.2. Peristaltic Pump
Peristaltic pumps are operated above ground next to the well. Peristaltic pumps
are generally used in wells where the water levels are less than 20 to 25 feet
below grade. The following outlines the procedures for using a peristaltic pump:

a.

A new nalgene suction line is used on each well being purged. New medical
grade silicon pump head tubing will also be used if the pump is utilized for
sampling.

If a peristaltic pump is used to collect a sample (e.g., the well casing is bent
preventing the passage of a bailer), the choice of tubing used to collect the
sample will be contingent on the parameters of interest. For example:

If conventional or metal parameters are being analyzed, standard nalgene
tubing is sufficient for sample collection; or

If volatile or semi-volatile parameters are the constituents of interest, Teflon
tubing is used for sample collection.
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The suction line should be lowered to a depth in the water column that
assures continual pumping, should drawdown of the water column ocecur,
Additionally, the location of the suction line should be placed to avoid
disturbing any NAPL layer. If a "floating” NAPL layer is encountered, this
layer should be either removed with a pump or a bailer during purging. If a
"sinking" NAPL layer is encountered, the layer shall be removed in
accordance with Condition V.B of this SAP. The suction line should be
placed above the layer to avoid this layer regardiess of well water drawdown
if possible.

Monitor the pumping to ensure proper pump operation and assure
continuous discharge. If drawdown occurs, lower the tubing deeper into the
water column.

When the required amount of water is purged from each well, allow for
sufficient recovery before sampling.

See Section V.A.3. for disposition of purge water.

The suction line can be dedicated to the well for reuse in subsequent
sampling events,

VIC 3 Bladder Pumps:
The bladder pump is a gas operated positive displacement submersible well pump
that uses inert compressed gas, (e.g., nitrogen) to inflate an internal bladder which
pumps water up the discharge line. These pumps are used when large volumes of
water must be purged from monitoring wells, Usually these pumps are used on
wells with diameters greater than two inches and depths up to 150 feet. The line
assembly is dedicated for use on one well only. After use, the tubing is wrapped,
marked, and stored for future use in the well to which it is dedicated. The
following describes the operation and use of the bladder pump:

a.

Connect the line assembly to the pump by first attaching the cable and then
connecting the sample and gas lines.

Lower the pump down the well by unrolling the line off the spool, until the
pump touches bottom (if sinking NAPL is not present). Raise the pump to
the desired position inside the well, allowing sufficient room for drawdown
of the water column. If NAPL layers are present, the same procedures
discussed previously for NAPL removal should be followed for the air
bladder pump.
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. Secure the cable to hold the pump at the desired depth.

d.  Connect the gas line to the control box. The discharge line should be placed
in a container (e.g., 55-gallon drum) to collect the purged water,

¢.  Connect the gas supply to the control box and adjust the pressure according
to the manufacturer's manual.

f. Turn on the control box and adjust inflate delay to obtain the best pumping
cycle.

g The pumping rate shouid be calculated to determine the length of time the
pump should run to purge the well based on purging criteria.

h.  When a sufficient amount of water has been purged, the well should be
sampled using a laboratory cleaned stainless steel bailer.

.. Tubing is used on one well only and after each sampling it is disposed of
properly.

J- Purge water will be handled following one of the approved procedures

outlined in Section V.A.3.

VIC4 Submersible Pumps-
Submersible pumps are used when depths to groundwater exceed 20 feet and
large volumes of water are purged. Submersible pumps can either be portable or
fixed depending on use. When possible, the submersible pump apparatus is
removed to allow for sampling with a laboratory cleaned stainless steel bailer. If
this is not feasible, the submersible pump will remain intact and will be used to
collect the sample. When economically feasible, submersible pumps will be
dedicated to cach well. However, in some cases this is not economically feasible
and the same pump must be used in several wells, Submersible pumps will be
decontaminated between wells when reused. The following describes use of the
submersible pump:

a.

The submersible pump should be lowered to a depth in each well between
the middle to bottom screened portion of each monitoring well. The
safety line should be secured to the well casing.

Connect the power cord to the power source (generator) and turn on the
pump.
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VIIL

C. Monitor the pumping rate and lower the pump if drawdown of the water
column occurs. The pumping rate will provide a means to assess when
three borehole volumes are removed. Water will be pumped into 55-
gallon drums/containers. Pumping will continue until purge criteria are
met.

d. If the well is pumped dry, allow sufficient time for the well to recover
before sampling.

e. Purge water will be handled following one of the procedures outlined in
Section V.A.3,

VIC5 Purger Pump
The purger pump is used for purging wells up to 60 feet deep. The purger pumps
(models ES40 and ES60) have an output of up to 3 gpm, are 1.5 inches in
diameter and are less than 13 inches in length. The ES60 model will pump up to
60 feet of head using a 1/2 inch ID hose. The length of lead line supplied with the
pump is 60 feet. On one end of the lead line is the battery clips and the other end
is the pump.  Directions for using the purger pump are as follows:

a.  Connect the required length of tubing to the pump and completely submerge
the pumping water,

b.  There is no control box or on/off switch. The pump will begin pumping
when the connection is made to the 12 volt battery.

¢.  To prevent air cavitation in the pump, start the pump and allow to run for
four seconds then turn the pump off for four seconds. Repeat turning the
pump on and off for two more rounds and the air should be removed from
the pump.

d.  The pumps have an outlet for a 3/8 inch hose but can be adapted fora 1/2
inch hose by using a 1/2 inch nipple adaptor.

e.  After each use of the pump, draw clean water through the pump.

MONITORING WELL SAMPLING

Groundwater samples shall be collected at wells specified in Permit Module V. at the
specified frequency. Annuaily, samples for all constituents in Appendix [ to Permit
Attachment 1 (Appendix IX to 40 CFR 264) will be collected at specified
downgradient point of compliance wells.
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VILA.,

VILB.

VIL.C.

Compliance Monitoring.

The wells specified in the Compliance Monitoring Program shall be sampled at the
specified frequency for all constituents listed in Appendix E to Permit Attachments 2
and 3 (“Groundwater Compliance Monitoring List™) for Units 5 and 16, respectively,.
Samples shall be collected from each well and analysis shall be obtained using the
analytical method specified in the Attachment.

Annual Appendix IX to 40 CFR Part 264 Sampling

The list of the parameters, constituents, test methods, and detection limits required for the
Appendix IX to 40 CFR Part 264 analyses is located in Appendix I to Permit
Attachments 1. The Permittee may resample for any newly detected Appendix IX to 40
CFR Part 264 constituent within 30 days to confirm or refute the detection. All newly
confirmed Appendix IX to 40 CFR Part 264 constituents must be added to the
Compliance list,

Sampling Procedures

VILC.1. Low Yield
Where wells prove to be of low yield, sampling will be performed as soon as
recovery volume is sufficient to sample for each parameter/constituent.

VIIC 2. Volatile/Gases
When collecting samples where volatile constituents or gases are of interest using
a positive gas displacement bladder pump, pumping rates will not exceed 100
milliliters/minute,

VIIC 3. Large Volume
Once the portions of the sample reserved for the analysis of volatile components
have been collected, the Permittee may use a higher rate, particularly if a large
sample volume must be collected.

VIIC 4 Filtration
Groundwater samples for dissolved metals analysis will be prepared by field
filtration using a 0.45 micron filter.

VIIC.5  Sample Collection
All samples will be transferred directly into the container that has been
specifically prepared for the preservation and storage of compatible parameters.
The type of sample containers and sample handling and preservation procedures
for the parameters of interest are listed in Appendix 4 of this SAP,

a.  Containers utilized for sampling will be new pre-cleaned containers or used
containers that have been cleaned. Used containers will be cleaned based on
the analyte of interest.
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b.  Used containers intended for metals analyses must be thoroughly washed
with a non-phosphate detergent and tap water, and rinsed with either a (0.1
N) nitric acid or hydrochloric acid, followed by a rinse of tap water and
finally a deionized water rinse.

c.  Used containers intended for organic analysis will be thoroughly cleaned in
accordance with laboratory specifications.

VILC 6. Sample collection sequence
Temperature, pH, and specific conductance will be taken at the start and ending of
sampling as a check on the stability of the water samples over time. Four (4)
replicate measurements of pH and specific conductivity will be recorded in the
Groundwater Log shown in Appendix 1. of this SAP for four (4) representative
water samples.

Samples will be collected and containerized for each parameter and constituent in
the order of volatilization sensitivity of the parameters as follows:

Initial pH, Temperature, and Conductivity
Volatile Organics

Total Organic Halogens

Total Organic Carbon

Extractable Organics (Semi-Volatile Organics)
Pesticides/Herbicides

PCBs

Total Metals

Dissolved Metals

Total Phenols

Cyanide

Sulfate, Fluoride, and Chloride

Nitrate,

Final pH, Temperature, and Conductivity

VILD. Equipment:
Monitoring wells will be sampled using Teflon bladder pumps with dedicated Teflon-
coated tubing, bailers, or other appropriate equipment. If dedicated equipment is used,
then no decontamination will be required; however, non-dedicated equipment will be
disassembled and thoroughly decontaminated using the procedures in Section VIII.

VILD.1. Bailing and Sample Collection
The following outlines well purging and sampling techniques using hand bailers.
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a.  Place plastic sheeting (or garbage bags) around the well casing to create a

clean surface for the placement of the sampling cord and equipment.

Use a clean stainless steel bailer on each well to be sampled. Bailers are
decontaminated using procedures outlined in Section VIII.

New surgical or nitrile gloves will be used for each well.

A separate, cleaned stainless steel bailer is used to collect samples from each
monitoring well. Samples are collected after the well recharges and
collected according to the volatilization order.

VOC samples will be collected with a bottom-filling stainless-steel bailer to
prevent VOC degassification.

Samples are collected and preserved in accordance with the analytical
method.

Preserved samples are placed in a container and cooled to a temperature of 4
+2°C.

Before the shipping container is sealed, a chain-of-custody form is
completed for each cooler containing samples.

Each cooler is sealed and shipped overnight or hand delivered to the
analytical laboratory.

VILD.2. Peristaltic Pump
Peristaltic pumps are operated above ground next to the well. Peristaltic pumps
are generally used in wells where the water levels are less than 20 to 25 feet
below grade and volatilization of samples is not an issue. The tollowing outlines
the procedures for using a peristaltic pump:

a.

A new medical grade silicon pump head tubing will be used for sampling.
Tetlon tubing shall be used for sampling.

The suction line should be lowered to a depth in the water column that
assures continual pumping, should drawdown of the water column oceur,
Additionally, the location of the suction line should be placed to avoid
disturbing any NAPL layer. If a "floating" NAPL layer is'encountered, this
layer should be either removed with a pump or a bailer during purging. If a
"sinking" NAPL layer is encountered, the suction line should be placed
above the layer to avoid this layer regardless of well water drawdown.
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Monitor the pumping to ensure proper pump operation and assure
continuous discharge. If drawdown occurs, lower the tubing deeper into the
water column.

The suction line can be dedicated to the well for reuse in subsequent
sampling events.

VIID 3 Bladder Pumps-
The bladder pump is a gas operated positive displacement submersible well pump
that uses inert compressed gas, (e.g., nitrogen) to inflate an internal bladder which
pumps water up the discharge line.

These pumps are used when large volumes of water must be purged from
monitoring wells. Usually these pumps are used on wells with diameters greater
"than two inches and depths up to 150 feet. The line assembly is dedicated for use
on one well only. After use, the tubing is wrapped, marked, and stored for future
use in the well to which it is dedicated. The following describes the operation and

use of the bladder pump:

a.

Connect the line assembly to the pump by first attaching the cable and then
connecting the sample and gas lines.

Lower the pump down the well by unrolling the line off the spool, until the
pump touches bottom (if sinking NAPL is not present). Raise the pump to
the desired position inside the well, allowing sufficient room for drawdown
of the water column. If NAPL layers are present, the same procedures
discussed previously for NAPL removal should be followed for the air
bladder pump.

Secure the cable to hold the pump at the desired depth.

Connect the gas line to the control box. The discharge line should be placed
in a container (e.g., 55-gallon drum) to collect the purged water.

Connect the gas supply to the control box and adjust the pressure according
to the manufacturer's manual,

Turn on the control box and adjust the inflate delay to obtain the best
pumping cycle.

When a sufficient amount of water has been purged, the well should be
sampled using a laboratory cleaned stainless steel bailer.
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h. Tubing is used on one well only and after each sampling it is disposed of
properly.

VIID.4. Submersible Pumps.
Submersible pumps are used when depths to groundwater exceed 20 feet and
large volumes of water are purged. Submersible pumps can either be portable or
fixed depending on use. When possible, the submersible pump apparatus is
removed to allow for sampling with a laboratory cleaned stainless steel bailer. If
this is not feasible, the submersible pump will remain intact and will be used to
collect the sample.

When economically feasible, submersible pumps will be dedicated to each well.
However, in some cases this is not economically feasible and the same pump must
be used in several wells. Submersible pumps will be decontaminated between
wells when reused.

The following describes use of the submersible pump:

a.  The submersible pump should be lowered to a depth in each well between
the middle to bottom screened portion of each monitoring well. The safety
line should be secured to the well casing.

b.  Connect the power cord to the power source (generator) and turn on the
pump.

¢. Monitor the pumping rate and lower the pump if drawdown of the water
column occurs.

d.  If the well is pumped dry, allow sufficient time for the well to recover
before sampling.
VIII. DECONTAMINATION PROCEDURES
VIILA. Lab Cleaning
The following describes the laboratory cleaning procedures. NOTE: A methanol or
ethanol rinse may be required initially if NAPL is noted on sampling equipment and all

gross material should be removed from all equipment while at the job site.

a.  Remove gross material from the sampling equipment by brushing and rinsing with
tap water;
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b.  Wash with non-phosphate detergent and water:

¢ Using a brush, wash equipment thoroughly with laboratory detergent and hot water
to remove any particulate matter or surface film.

d.  Rinse equipment thoroughly with hot tap water.

¢.  Place equipment in a ten percent nitric bath rinse followed by distilled water rinse.

f.  Rinse equipment thoroughly with deionized water.

g Rinse equipment twice with ethanol or methanol.

h.  Rinse equipment twice with deionized water and air dry in an oven for two to three
hours at 400°C.

1. Wrap equipment in one layer of aluminum foil. Roll edges of foil into a "tab” to
allow for easy removal.

J- Rinse the stainless steel or metal sampling equipment thoroughly with tap water in

the field as soon as possible after use.

VIILB. Field Cleaning
The following describes the field cleaning procedures:

a.

Remove gross material from the sampling equipment by brushing and rinsing with
tap water;

Wash with non-phosphate detergent and water;

Using a brush, wash equipment thoroughly with laboratory detergent and hot water
to remove any particulate matter or surface film.

Rinse equipment thoroughly with hot tap water.

Rinse with distilled water;

Rinse with a 10% nitric acid solution if metals are a constituent;
Rinse with ethanol or methanol and distilled water; and

Allow to air dry or dry with chemical-free paper towels.
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IX.

IX.A.

QA/QC Program

Field QA/QC

Field Quality Assurance/Quality Control requires the routine collection and analysis of
trip blanks to verify that the sample collection and handling process has not affected the
quality of the samples. A complete description of required activities is contained in
Appendix 6.

IXA 1 Trip Blank-

One set of trip blanks for all volatile organics will be prepared prior to leaving the
laboratory to ensure that the sample containers or handling process has not
affected the quality of the samples. Blank containers, preservatives, handling and
transport will be identical to those used for water samples.

IX A 2. Equipment Blank.

The equipment blank is collected by passing laboratory-demonstrated analyte-free
water through or over clean sample equipment, and then placing the water in an
empty sample container for analysis. The equipment should have been
decontaminated prior to sampling using the procedures described in Section VILL.
The transfer should occur in the field location with the highest potential for
contarnination. One set of equipment blanks for all required analyses will be
collected and containers, preservatives, handling and transport will be identical to
those used for water samples.

IX A.3 Duplicate samples

Duplicate samples shall be collected at an average frequency of ten percent to
assess the sample collection and handling procedures. During the course of
analysis, quality control data and sample data shall be reviewed to identify
questionable data.

IX 4 4. Sample Transport and Handling

Sample transport and handling will be strictly controlled to prevent sample
contamination. Chain-of-Custody control for all samples shall be conducted as
described in this SAP Appendix 3.

IX.A 5 Field Logbook.

The field technician will keep an up-to-date field logbook documenting
information pertaining to the technician's field activities. Appendix 1 of this SAP
provides an example of a Groundwater Log that must be completed for each
sampled well.
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IX.B. LABORATORY QA/QC CONTROL OBJECTIVES
The laboratory QA/QC objectives include, but are not limited to: precision, accuracy,
sample custody, method detection limits, instrument calibration, analytical procedures,
and laboratory audits. These QA/QC objectives are documented in the Quality
Assurance Project Plan (Appendix 6 of this SAP) or the Example Laboratory Quality
Assurance Manual, provided as Appendix 7 of this SAP. QA/QC procedures will be
used at all times. The laboratory shall assure the accuracy and precision of all analytical
determinations.

IX B.1. Laboratory Analysis
The parameters and constituents to be analyzed include organic and inorganic
constituents which have been used at the facility or have been detected in the
facility's waste and/or groundwater (Appendix E to Permit Attachments 2 and
3 for Units 5 and 16, respectively, “Groundwater Compliance Monitoring
List”). Appendix E to Permit Attachments 2 and 3 for Units 5 and 16,
respectively,. lists analytical methods and detection limits that must be used in
analysis.

Samples for all the constituents on Appendix X to 40 CFR Part 264 shall be
collected at least annually. Appendix I to Permit Attachments 1. lists the
parameters, constituents, test methods, and detection limits required for the
Appendix IX analyses. All newly confirmed Appendix IX to 40 CFR Part 264
constituents must be added to the Groundwater Compliance Monitoring list
(Appendix E to Permit Attachments 2 and 3 for Units 5 and 16, respectively,)
and be analyzed at least quarterly.

IX B.2. Internal quality control
Internal quality control checks shall be undertaken regularly to assess the
precision and accuracy of analytical procedures. Internal quality control checks
shall include use of calibration standards, standard references, duplicates and
spiked/fortified samples.

IX B.3 Calibration
Calibration standards shall be verified against standard reference from an outside
source. Calibration curves shall be comprised of a minimum of one blank and
three standards. Samples shall be diluted if necessary to ensute analytical
measurements fall on the linear portion of the calibration curve.,

IX B 4. Duplicate samples.
Duplicate samples shall be processed at an average frequency of ten percent to
assess the precision of testing methods, and standard references shall be processed
monthly to assess accuracy of analytical procedures. Spiked/fortified samples
shall be carried through all stages of sample preparation and measurement to
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validate the analytical accuracy. During the course of analysis, quality control
data and sample data shall be reviewed to identify questionable data.

IX B 5 Sequential Dilutions.
In the event that sequential dilutions are required to ensure that the target analyte
concentration is within the linear range of the instrument, results of all runs will
be reported. Elevated detection limits due to dilution shall be avoided. The results
from each run shall be reported.

X. RECORD KEEPING AND REPORTING

X.A. Documentation
Certain documents should be completed before, during, and after each sampling event.
These documents include site data sheets, chain-of-custody sheets, field data sheets, and
project notes sheets.

XA Chain-of-Custody Sheets
When the field team sends samples to the appropriate analytical laboratories, each
sample shuttle containing samples must be accompanied by a chain-of-custody
form. The Permittee shall ensure that Chain of Custody requirements in
Appendix 6 are adhered to by samplers.

X A2 Field Data Sheets
The field data sheets in Appendix 1 serve as an example field logbook for
information pertaining to each specific project. The basic project information
such as the name of the project, the date of sampling, and the names of the
technicians collecting the samples is contained on these forms. These forms are
specifically designed for the collection of samples from groundwater monitoring
wells. Information pertaining to the wells being sampled is recorded on these
forms. Observations are made on the integrity of the wells being sampled and the
physical characteristics of the water in the wells. The original copy of the field
sheets is stored in the field team's project files and a copy shall be included in the
monitoring report.

X A3 Site Data Sheet
The site data sheet (Appendix 1.of this SAP) contains information specific to the
sampling program. The following information is provided on the site data sheet:
site name, location, sampling frequency, wells to be sampled, site constituents,
and pertinent site notes. The Project Manager is responsible for revising and
submitting the site data sheets to the field team members and the analytical
laboratory.
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X.B. Reporting Requirements
XB 1 Groundwater Monitoring Results

The Permittee shall report concentrations or values of the parameters and
constituents listed in Appendix E to Permit Attachments 2 and 3
(“Groundwater Compliance Monitoring List™) for Units 5 and 16, respectively,
and Appendix I to Permit Attachment 1 (“Annual Appendix IX to 40 CFR
Part 264 Sampling”) for each required groundwater monitoring well as required
by Permit Module V.

X.B 2. Annual Report-
The Permittee shall submit an Annual Groundwater Monitoring Report by March
Ist of the following year for the year beginning January 1st and ending December
31st as specified by Permit Module V.

d
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GROUNDWATER LOG EXAMPLE
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Appendix H. 1
GROUNDWATER LOG EXAMPLE

SAMPLING EVENT

LOCATION

WELL NO. Date

WEATHER

TEMPERATURE

MEASUREMENT TEAM

TIME WELL CASING UNLOCKED

DEPTH TO WATER FROM TOP OF (INNER/OUTER) CASING

FT

DEPT OF WELL FROM TOP (INNER/OUTER) CASING

FT

STATIC WASTER LEVEL

MEASUREMENT TECHNIQUE: [ ]WATER LEVEL INDICATOR

FT

(i [  ]JOTHER/EXPLAIN
FORMULAS FOR DETERMINING PURGE VOLUME
Water Level above Sand Pack:
3 x [(mry’hs - mre’hy) x 0.3 + (mrethy)]
Water Level below Sand Pack:
3 x [y hy - 7rthy) x 0.3 + (urchy)]

where:

1, = radius of boring =

rc = radius of casing =

hs = height of sand

hy, = height of water =

IMMISCIBLE LAYERS: [ ]YES [ JNO
DETECTION METHOD : [ ]VISUAL [ JOTHER
COLLECTION METHOD: [ ]BEAKER [ JOTHER_

LA
R
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Appendix H. 1 (cont'd)
SAMPLE IDENTIFICATION

PURGE TEAM | .
PURGE PROCEDURE/EQUIPMENT: [ ]TEFLONBAILER [ |WELL PUMP
URGE TIME PURGE VOLUME
PURGE APPEARANCE
COMMENTS
SAMPLING EVENT |
WELL NO. DATE
SAMPLING TEAM
SAMPLING PROCEDURE/EQUIPMENT: [ JTEFLON BAILER [ [WELLPUMP
SAMPLING TIME

pH METER CALIBRATED WITH BUFFERS: [ J4 [ 17 [ ]10

pH METER CALIBRATED BY

CONDUCTIVITY METER CALIBRATED WITH STANDARD SOLUTION OF
UMHOS/CM BY

pH(S.U.) . _ , -

TEMPERATURE(°C) , . :

CONDUCTIVITY (UMHOS/CM) . ,
SAMPLE COLLECTION TIME:CONTAINER*/PRESERVATIVE

(1) __VOC(G/NONE) Q). TOX(A/HNO;)
(3) TOC(a/H,S05) @) COD(A/H,S0,)
(5) O&G/TPH(A/HCL)  (6) PHEN(A/H,S0,)
N N(/ ) @) PHOS(A/H,S0,)
o SO(/ ) (10) TMET(P/HNO)
(1) DMET(P/NONE) (12) pH,COND(P/NONE)
(13)__ CHLORIDE(P/NONE) (14) SMLL TST(P/NONE)

(15) (/) (6 _______ (/)
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Appendix H. 1 (cont'd)

FINAL pH(S.U.y FINAL TEMPERATURE(°C)
FINAL CONDUCTIVITY(UMHOS/CM)

LOCKED WELL AT }
COMMENTS

G=GLASS, A=AMBER GLASS BOTTLE, P=PLLASTIC(POLYETHYLENE)
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APPENDIX H. 2
EXAMPLE PURGE VOLUME CALCULATIONS
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Appendix H. 2

CALCULATIONS OF PURGE VOLUME

Determine purge volume as follows:
Water Level above sand pack:
3 x [(any’hs - wr*he) x 0.3 + (nre*ha)]
Water Level below sand pack
3 % [(nro’hy - mr’hy) x 0.3 + (e ’hy)]
where:

1y = radius of boring
r. = radius of casing

(O h, = height of sand
hy, = height of water
This calculation must be based upon 30% filter pack volume. Once the volume to be purged is

known, purging can begin. The purge water will be collected, containerized and disposed of in
accordance with local, state and federal regulations and laws.




Appendix H. 3
EXAMPLE CHAIN OF CUSTODY FORM
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APPENDIX H.3
EXAMPLE CHAIN OF CUSTODY FORM
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@@) ) EQUIPMENT CALIBRATION LOG

INSTRUME HT NAME/MODEL, o PROJECT MAME

MANUFACTURLA e PROJECT NUMALR -

CALIBRATION INITIAL STANDARDS PROCEOURE ADJUSTMENTS FiNAL SIGNATURE COMMENTS
DATE SETTIHIGS USED ! MADE SETTINGS
TOTRY O eterd b L R OG Y v U RRF AL 01 vz gy, R HAG 4




L CONTACT PERSON T
ADDRESS: _ TELEPHONE/FAX T
RE! Consultants, inc, 7 T
225 Industrlal Park Rd. CITY/STATE/ZIP: T C_._.__  SITEID & STAIE: e e
P.0. Box 286, Beaver WV 25813
y ' i : P :
Phone: 304-255.2500 or 800-999-0105 e POVECTIO e
FAX: 304-255-2572 A AR,

T ————

TURNAROUND TiME PRESERVATIVES MOTE PAESERVATIVES g
AEQUIREMENTS 0 No Preservative o
SAMPLE LOG REGULAR. _ 1 Hydrochiorle Acla &
“HUSH: _ SDay | 2 Nitrle Aclg &
AND ... 3Day 3 Sulturlc Acld -«
4 Sodlum Thiosulfate <&
.. 2-Day &
ANALYSIS REQUEST 5 Sodium Hydroxide &
--. 1-Day o
& Zinc Acetata K
*Aush k accd fes Labgaal 1 o
0wl i seromargen 1 P 7 EOTA &
NO. & TYPE OF | SAMPLING SAMPLE
SAMPLE ID CONTAINERS [ nate Time MATRIX | COMP/GRAB
— T ——
| — ——— ]
e L N W S T S e e R . e _
J — ]} B Dl e pU W N _Jh,u__“ —
Reliaquished by (Siynetuss) I_ﬂ.u!umn ‘ Aucaived by [Stganlun) Datafllina l|.||..ﬂl}259Li§]!Ln£:Lﬂ__ ].U_Lhr!ilv!:_j LTI (30 atng) l Heig fiae
Epastel Ry quuats Ssmpte Coretlion Gasap v o . Teangeratuse pun Aeity sy
Shigmant 15109 Dt Conilur vrs Fada f__ Sulgucon) D3ty TAK Warils ¥




GROUND WATER SAMPLING FIELD LOGSHEET Slte &

RADFORD ARMY AMMUNTTION PLANT Well TD:

WATER LEVEL MEASURENENTS: ] —
Date: Tirae: METHOD:

Depeh of water fram refecencs poine —_ . fzat

Height of raforsnce pownt abave ground surfage: — famt

Depth to water om groued surfies {2lessb):

-4
[P

PURGING

Datz: Tirde: — Volume Purgad —_gallang
SAMPLING ) ) o
Date: Time: .
Sacples
—.TocC — —NO;-NOy ... TDs
—_TOX — Ammozia — TN
— Valatiles — Conductivity — . Fecal Coliform
e Semi.Valarilee —— QCL PEST —— Fluoride
—_MeraliClorides —FCB —— Total Cy2nide
—— Hardness —pH —— Other
— Sulfstes —— Phosphate . Gither
FIELD MEASUREMENTS
Do 7 Conduztivity \ Temparaturs
pH ORP/ER -

e ) ‘_.-._.;~

Pt J-—l--...__
SANPLE PREPARATION.
Dars - Time
Required Preservation Cormpletad Yes No
Sumpled Packed on lee Ve No
OBSERVATIONS:




Page of
Srojec Sile Name Serpe I Na
Froject No Samzig Lacsusn
Samrieg Sy

7 Domesuc Well Cata CCC No

[ Momitonng Weil Data Tyt of Sampie

{ Other Well 7yre ( Low Cencentratizn

J G~ Samcle Type 0 Figh Concantratien
SAMPLING CATAL ]
Date Zotor f pH J 5C, Te;'np. | Turmauy ’ co Saiinity T Gther
Time Visual Sandart! mdem | Dwgrees ‘ NTU may | K] i A
Metnce | | ; l | l !
PURGE DATA. ) B
Lare Votymea I ’ _pH | 5.G. l Temo () | Tuttigiy | cQ_ ! Salingy | Other
tethca Immat | | ! | | i |
Menrtor R eaging ipom) ' | | i ! | | i
Well Casing Cameter & Matenal 2 1 | J . ; J | !
Tyee 3| i | | | L
*2t31 Well Death (TD) | | | | | | i
Statc Water Level (VL | } i | i | i
One Casing Vohgretgait, | B | | i i , | |
Sian Purge (e} P i f | | f i
£nd Purge {h73) | l ; ! | J
Totat Purge Time {rim) } i | f ] !
Total Vol Purged (gayl) } | | | | |
SAMPLE COLLECTION INFORMATION: ]

Analyas Preservalive Cantainer Requiremen(s Coilzcted

I
]
a
;
]
|
f
|
|
|
|

i

OZSERVATIONS / NCTES;

Cwcte o Appiicatie

Signatureis)

WMSMSO Dupiicats 1D No




Appendix H. 4

RECOMMENDED SAMPLE CONTAINERS AND PRESERVATIVES
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Appendix H. 4

Recommended Sample Containers and Preservatives

CONTAINER/
ANALYTICAL
VOLUME MAXIMUM HOLDING
PARAMETER METHOD REQUIRED PRESERVATIVE TIME
INORGANICS ANALYSES
Metals (total) except 6010/6020 | P- 1L HNO, to pH<2 6 months
Mercury
Mercury (total) 7470 P-300ml HNO, tg pH<2 28 days
Cool to <6°C, NaOH to
Cyanide 9010 P, G-500 ml pH>12, 14 days
_ - 0 6 g ascorbic acid.
ORGANICS ANALYSES
= T'“ ,) N i Q
Acrolem and 8260 2-40ml VOA w/ G, Cool to <6°C 14 days
acrylontrile Teflon-lined septum HCL to pH 4-5
Purgeable Volatile 2-40ml VOA G, Cool to <6°C
Compounds 8260 Teflon-lined septum HCL to pH 4-5 14 days
. G, Teflon-lined cap — 1 L e 7 days untl extraction, 40
p Benzidines 8270 Amber Cool to <6°C days after extraction
£ WE — 7 y -
‘x.loethers 8270 G, Teflon-linedcap -1 L Cool to <6°C 7 days until extraction; 40
Amber days after extraction
G, Teflon-lined cap - 1 L o 7 days until extraction, 40
Phthalate esters ] 827? Amber Cool to <6°C days after extraction
Nitrosamines 8270 G, Teflon-lined cap— 1 L Cool to <6°C, store 1n dark 7 days until extraction, 40
Amber days after extraction
N:trc?aromatlcs and 8270 G, Teflon-lmed cap— 1 L Cool to <6°C, store in dark 7 days untu extraction; 40
cyclic ketones Amber _ days afier extraction
Phenol 8270 G, Teflon-linedcap— 1 L Cool to <6°C, store 1n dark 7 days until extraction, 40
Amber days after extraction
Polynuclear aromatic G, Teflon-lined cap— 1 L ) R . 7 days until extraction, 40
hydrocarbons §270-SIM Amber Cool to <6°C, store in dark days after extraction
NOTES: :

Reference: Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, SW-846
(current edition).
Container Types:
P = Plastic (polyethylene)
G = Glass




Appendix H. 5

Groundwater Monitoring Well Construction Diagram
(from EPA Technical Enforcement Guidance Document, 1986)
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GROUNDWATER MONITORING WELL
(i CONSTRUCTION DIAGRAM
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QUALITY ASSURANCE PROJECT PLAN: AN EXAMPLE
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1.0.

2.0

2.1

2.2,

2.3.

Appendix H. 6
QUALITY ASSURANCE PROJECT PLAN

INTRODUCTION

The purpose of the Quality Assurance Project Plan (QAPP) is to define and document
the specifications and methods to be employed, and to ensure the highest possible degree
of technical accuracy and precision, statistical validity, and documentary compliance of
data generated as required by this permit. The format of this document is in accordance
with the EPA4 Technical Guidelines for Quality Assurance Project Plans (July 1988).
Additional sources of information used for this QAPP originated from the U/ S EPA
RCRA Ground Water Monitoring Technical Enforcement Guidance Document (9/96),
SW-846 Test Methods for Evaluating Solid Wastes, Standard Methods Jor the
Examination of Water and Wastewater, 1989, and the Adnnual Book of ASTM Standards,
1992.

PROJECT DESCRIPTION

Introduction
The Post-closure Care activities required by this permit are comprised of, but are not
limited to: groundwater monitoring, cap maintenance and repair, and data evaluation.

Target Compounds

Analyses which will be completed during the Post-closure period are specified by Permit
Conditions L.L1 and 2, or Permit Conditions V.F.1.c and 2.¢, tor Units 5 and 16,
respectively. Groundwater samples will be collected for all constituents listed in
Appendix E to Permit Attachments 2 and 3 for Units 5 and 16, respectively, at the
frequency specified in Permit Module V. [n addition, samples for Appendix IX to 40
CFR Part 264 constituents shall be collected annually at the point of compliance
monitoring wells specified in the Compliance Monitoring Program (Permit Conditions
V.D.1.a and 2.a for Units 5 and 16, respectively).

Data Use

Monitoring under the permit is designed to be consistent with the objectives of RCRA.
During the remaining portion of the 30-year post-closure period which began in August
1993, groundwater data will be collected to establish a database to assess the groundwater
quality. The monitoring program has been developed to determine compliance with the
Groundwater Protection Standards (GPS) specified in Appendix G to Permit
Attachment 2 and 3 for Units 5 and 16, respectively, and to be protective of human
health and the environment.
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24.

2.5

3.0.

3.1.

4.0.

Sampling Locations

The locations of the monitoring wells from which the groundwater samples will be
collected were determined by historical groundwater quality data and groundwater flow
directions obtained from previous investigations. These locations are specified in Permit

Module V.

Schedule
Groundwater monitoring shall be conducted at the frequency specified in Permit Module

V. Sample analyses will be completed within approximately five (5) weeks of receipt of
the final sample. Analytical results will be made available to the DEQ approximately 45
days from the date the analytical data is available from the laboratory.

QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA
The Quality Assurance (QA) objectives for the project are listed below. The QA
objectives for measurement data are provided below.

Precision

Precision is the degree of reproducibility of a measured quantity. Precision will be
evaluated in the field at the point of measurement. Laboratory precision will be verified
by the laboratory in accordance to the Laboratory Quality Assurance Manual {QAM).

a. Temperature and pH:
Two measurements of temperature and pH will be made before and after sampling
at each well. The second measurement will be a duplicate measurement and must
agree to within plus or minus the sensitivity of the instrument. These
measurements will also be used to determine stability of groundwater for
sampling,

b. Specific Conductivity:

Two measurements of specific conductivity will be made before and after
sampling at each well location. The second measurement will be considered a
duplicate measurement and must agree to within plus or minus the sensitivity of
the instrument. These measurements will also be used to determine stability for
groundwater sampling.

LABORATORY ANALYTICAL MEASUREMENTS
Precision objectives for all 1aboratory analytical measurements are defined in the QAM,
provided as Appendix 7 of this SAP.
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4.1.

5.0.

5.1.

5.2

Accuracy
Accuracy is the degree of conformity of a generated value to the true value. The

accuracy of field measurements is generally limited to the sensitivity of the instruments
used. The accuracy of laboratory measurements will be evaluated through the data
validation process (see Section 10.0).

a. Groundwater Level:
The accuracy of water level measurements is limited by the sensitivity of the
measuring instrument. The electric tape to be used must have a sensitivity of +

0.02 feet,

b. Temperature and pH:

The accuracy of these indicator measurements will be limited to the sensitivity of
the measuring device as follows: temperature to + 1.0°C and pH to = 1.0 standard
unit.

c. Conductivity:

The accuracy of this indicator measurement will be limited to the sensitivity of
the measuring device and no less than = 10.0 umhos.

d. Laboratory Analytical Measurements:

Accuracy objectives for all laboratory analytical measurements are defined in
Section 4.0 of the laboratory's QAM (Appendix 7).

SAMPLING PROGRAM

Ali sampling locations were selected to monitor groundwater quality in the alluvium and
in the dolomite bedrock underlying the facility and western portion of the Kroger
property. The purpose of the monitoring is to provide a database to track groundwater
quality over a 30-year period to assess groundwater quality changes with time and
provide early detection of migration beyond present limits.

Field Measurements

Environmental field measurements will be conducted as required in the Sampling and
Analysis Plan (SAP) (Appendix H to Permit Attachment 1) prior to sampling, Health
and safety field measurements will be adhered to as specified in the applicable Health and
Safety Plan,

Groundwater Samples

The location, sampling frequency, and analytical analyses for an upgradient well or wells,
peint of compliance wells, compliance monitoring wells, sentinel well(s), and local
potable water supply wells are specified in the Compliance Monitoring Program (Permit
Module V).
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The SAP (Appendix H to Permit Attachment 1) provides details on the sampling
methodology to be used at the site.

5.3. Trip and Equipment Blank Collection

a. Trip Blank:
Trip blanks are collected and analyzed for all constituents in the sampling list. A
trip blank consists of a set of sample bottles (one of each type of sample bottle
used) filled at the laboratory with laboratory-demonstrated analyte-free water.
This water must originate from a single source and physical location within the
laboratory. Trip blanks will be preserved in the same manner as aqueous field
samples, but will be preserved before leaving the laboratory rather than in the
field. Trip blanks will be handled, transported, and analyzed in the same manner
as the samples acquired that day, except that the sample containers themselves are
not opened in the field (they just travel with the sample collector). Trip blanks
must return to the laboratory with the same set of bottles they accompanied into
the field.

The following procedures will be followed with trip blanks:

P

e [Each separate laboratory shuttle arriving at the site with empty sample bottles
for sampling will contain a trip blank filled at the laboratory with analyte-free
water.

* Prior to shipping the samples to the off-site laboratory, the trip blank will be
cooled with ice to 4°C % 2°C.

 Trip blanks will be collected/shipped at a frequency of one trip blank per
sample shipment of samples for VOA analysis.

b. Equipment Blank:
The equipment blank is collected by passing laboratory-demonstrated analyte-free
water through or over clean sample equipment, and then placing the water in an
empty sample container for analysis. The equipment should have been
decontarninated prior to sampling using the procedures described in Appendix H
to Permit Attachment 1. The transfer should occur in the field location with the
highest potential for contamination. '

If non-dedicated equipment is being used, the following procedures will be
followed for equipment blanks:
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* At least one equipment blank will be collected during the sampling event and
will be analyzed for the same parameters as the environmental samples.

* The equipment blank will be cooled with ice to 4°C + 2°C to preserve the
blank.

3.4. Laboratory Replicate Samples
Laboratory replicates will be performed by the laboratory consistent with the attached
laboratory QAM. The collection of additional sample volume may not be necessary.

3.5.  Containers, Preservation and Holding Times
The containers to be used, the preservation techniques to be employed, and the applicable
holding times for aqueous samples are presented in Appendix 4 of this SAP.

5.6. Chain-of-Custody Procedures
Chain-of-custody procedures are presented in Section 6.0.

3.7.  Sample Transportation and Storage
Sample containers will be shipped from the laboratory to the field. After filling, the
containers will be packed in ice and shipped via overnight courier to the off-site
laboratory. Precautions will be taken to minimize the possibility of breakage. Upon the
arrival at the laboratory, the temperature of the water inside the shipping containers will
be checked and noted on the chain of custody. The laboratory will be prepared to receive
shipments of samples during weekends.

5.8  Prevention of Cross-Contamination
Cross-contamination of field samples will be prevented through the use of
decontaminated equipment and dedicated materials. Decontamination procedures for
bailers, pumps, etc. will follow that provided in the SAP. Bailers will be decontaminated
in the laboratory and transported to the site. Field decontamination of pumps will be
required when a pump is used for more than one well for purging or sampling. Materials,
such as nylon rope, will be dedicated to each sampling point.

3.9  Documentation of Sampling Activities
Proper documentation of all activities at the facility will be made by field staff. Water-
resistant field log books will be maintained to record pertinent information at each
sample location. Information recorded in the field logs will include name and location of
site, date and time of arrival and departure, name of person keeping the log, names of all
on-site personnel, purpose of visit, location of sampling points, field instrument
calibration information, number of samples collected, matrix of sample and volume of
samples taken, method of sample collection and any factors that may affect the quality of
the data collected, sample identification numbers using unique sample labels, weather
conditions and any other observations deemed pertinent.
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6.0. SAMPLE CUSTODY
6.1.  Field Custody

6.2.

The Chain-of-Custody will begin with the shipment of sample containers from the
laboratory to the site. For all sampling, appropriately prepared containers and blank
water will be shipped in custody-sealed containers with a Chain-of-Custody Form. When
overnight couriers are utilized, the air bill will become part of the Chain-of-Custody
record, if available. The receiver will verify that all chain-of-custody seals are intact.
Any shipping containers that show evidence of tampering will be addressed with the
Project Manager. Any deviations from the original shipment documents will be noted on
the Chain-of-Custody Form and the receiver will accept custody for all or part of the
shipment by an exchange of signatures with the delivering agent.

When a sample has been taken in the field, the sampling technician will complete the
Chain-of-Custody Form. The sample will be secured in a shipping container by the
sampler and must remain in his or her possession until it is secured in an approved
location accessible only to authorized personnel or until custody is transferred by an
exchange of signatures to another person.

Each sample container will be clearly identified using standard container labels. It is
imperative that information on the Chain-of-Custody Form and the container label
matches in every respect. The label is printed in waterproof, self-adhesive stock. All
labels in a set have the same identification number. Labels with the same identification
number will be used on the various bottles that usually constitute a single sample.

Following are definitions for some of the terms on the labels:

a. Identification Number: This field consists of a four to seven character
alphanumeric code and the date. All labels in a set have the same identification
number. The label set will be applied to each bottle within one sample and to the
corresponding forms or notebooks. The purpose of the identification number is to
provide a single, unique identifier to distinguish the sample from all others and to
simplify data management.

b. Site: The site is the name of the overall area from which the sample was taken. It
is the largest area of concern in a project (i.e., it is the name used for the area of
the entire project). A single name or abbreviation will be used by samplers.

Laboratory Custody
Transfer of custody to the analytical laboratory, and sample custody within the
laboratory, are addressed in Section 6.0 of the laboratory’s QAM (Appendix 7). Upon
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7.0.

7.1

7.2,

8.0.

8.1.

8.2.

completion of analysis, samples will be maintained at the laboratory under chain-of-
custody for a period of six months. Thereafter, all remaining samples will be released for
proper disposal.

CALIBRATION PROCEDURES AND FREQUENCY

Field Instruments

A calibration program will be implemented to ensure that routine calibration is performed
on all field instruments. Field team members familiar with the field calibration and
operations of the equipment will maintain proficiency and petform the prescribed
calibration procedures outlined in the manufactures’ instructions accompanying the
respective instruments. Calibration records for each field instrument used on the project
will be maintained in the field.

Three field instruments will be used during sampling that will require calibration and
include specific conductivity meter, pH meter, and a thermometer. Calibration
procedures for these instruments is provided in the SAP.

Laboratory Instruments

Laboratory calibration procedures are addressed in detail in the laboratory QAM
provided as Appendix 7. All calibration procedures will be consistent with the method
used for analysis.

ANALYTICAL PROCEDURES

Field
On-site procedures for analysis of temperature, pH, and specific conductance are
addressed in the SAP.

Laboratory

Laboratory analytical procedures will be in accordance with

EPA’s SW-846, Test Methods for Evaluating Solid Waste, August 1, 2000. Web site:
http://www:ena.gov/epaoswer/hazwaste/test/main.htm, as updated. Specific analytical
methods for constituents in aqueous samples are listed in Appendix E to Permit
Attachments 2 and 3 for Units 5 and 16, respectively, and Appendix I to Permit
Attachment 1. The laboratory will maintain, and have available for the appropriate
operators, SOPs relating to sample preparation and analysis according to the methods
stipulated in the tables referenced above. Specific laboratory procedures are addressed in
the Laboratory QAM provided as Appendix 7.
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9.0. INTERNAL QUALITY CONTROL (QC) CHECKS
9.1. Field QC Checks

a

Calibration

Field measurements of temperature, pH, and specific conductance will be
obtained for groundwater samples. Calibration of the instruments used to obtain
these measurements is discussed in Section 7.0 of this QAPP. Calibration records
for each field instrument used on this project will be maintained in the field
notebook.

Trip Blarks.

The primary purpose of this type of blank is to detect any potential additional
source of contamination that could potentially influence contaminant values
reported in actual samples, both quantitatively and qualitatively. Trip blanks
serve as a mechanism of control for sample bottle preparation, blank water quality
and sample handling. The trip blank travels to the site with the empty sample
bottles and returns from the site with the collected samples in an effort to simulate
sample handling conditions. Contaminated trip blanks may indicate inadequate
bottle cleaning or blank water of questionable quality. The following have been
identified as potential sources of contamination:

Laboratory reagent water,

Sample container,

Cross-contamination during shipment,

Ambient air or contact with analytical instrumentation during preparation and
analysis at the laboratory, and

» Laboratory reagents used in analytical procedures.

[ssues affecting the use and integrity of trip blanks include the following:

s Handling - The trip blank must be shipped back to the laboratory with the
same sample bottles they accompanied into the field regardless of whether all
the sample bottles were used. The temperature of the trip blanks must be
maintained at 4° + 2°C during shipment

* Holding Time - The holding-time for volatile organics begin at the time of
sample collection of the oldest sample in the shuttle.

Equipment Blanks

The equipment blank provides a check on possible sources of contamination such
as ambient air and sampling instruments. The reason for performing equipment
blarks in the most impacted area is to attempt to simulate a worst-case scenario
regarding contributions from ambient air or from improperly cleaned sampling
equipment to sample contamination.
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9.2.

9.3.

10.

Equipment blanks should be handled, transported, and analyzed in the same
manner as the samples with which they are associated.

Issues affecting the use and integrity of equipment blanks include the following:

* Handling - The temperature of the blank water must be maintained at 4° = 2°C
during shipment.

* Holding Time - Holding times for individual parameters are dictated by the
specific analytical method being used. The holding-time clock begins at the
time of sample collection of the equipment blank.

d. Laboratory Replicate Samples:
Laboratory replicates will be performed by the laboratory consistent with the
laboratory QAM. Laboratory replicate samples may or may not necessitate the
collection of additional sample volume in the field. The contracted laboratory
will include additional sample containers if they require additional sample
volume.

Sample Collection
Groundwater samples will be collected according to the following order of volatilization
(TEGD, 1986):

* Volatile Organic Compounds - no headspace or air bubbles
¢ Semi-volatile Organic Compounds
¢ Metals (dissolved and total)

In the event additional sample volume is required for laboratory replicates, the additional
laboratory replicate sample will be collected by alternately filling sample containers from
the sampling device for each parameter. Samples for volatile organics analysis should be
filled from the same bailer full of water whenever possible and be the first set of
containers filled.

Laboratory QC Checks
Internal QC checks are documented in the laboratory QAM provided as Appendix 7. All
laboratory internal QC checks will conform to those required by the methodologies noted
in the tables provided in Section 8.0 of this QAPP.

DATA REPORTING
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10.1. Field Data Reduction
Data reduction will oceur for the field measurements at the point of sampling. At the
point of sampling, the data, as measured by the field instrument, will be reported in the
field notebooks as well as on any forms required for the project.

10.2. Office Data Reduction
Upon the return of the analytical results from the laboratory, and after data evaluation, the
data will be further reduced to data tables, graphs and images. The data tables will
contain the following information:

The date and number of the most current revision;

Information identifying exactly the samples represented on the tables (e.g. sample
location, matrix, depth, etc.);

The compounds for which the samples were tested;

The results for each compound; and

The data flags as applied by the laboratory and the data validators.

10.3. Data Reduction
Data reduction in the laboratory is covered in detail in the laboratory QAM provided as

Appendix 7.

® .

Identifying OQutliers in Field Data.

Outliers are isolated, anomalous analytical results. Qutliers in the field
measurements will be determined through comparison of historical data to current
measurements. The Principle Investigator responsible for field activities will
conduct the comparison and order any suspicious measurement data re-measured.

Identifying Outliers in Lab Data:

Detailed procedures for the laboratory identifying outliers are found in the
laboratory’s QAM provided as Appendix 7. The laboratory's results, including
their identification of outliers, will be verified through the data validation process.

10.4. Data Reporting
Any proposed equivalent forms required below must be justified by the laboratory and
approved in advance by the Permittee or its designated representative.
Appendix 7
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. Appendix H. 7
EXAMPLE LABORATORY QUALITY ASSURANCE MANUAL

NOTE:This document is provided as an example of the minimum acceptable standard for
Quality Assurance Manuals.
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L0 INTRODUCTION
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This documezr is Cesigned 10 sarve 25 3 guideline 10 CHESTER LzbNe: a5 3 whgle,
Specifcally, it defines the laboraiory obJectves, Organizatiop, funchgezj acivigas,
2ad QA/QC pr ograms thag routinely apply to each laboratory, Trjs documeant js
also supplemepragd by sers of Standard Croeradng Proczdures. Tpe sandard
praciess within CHESTER LzbNe; are set forwn; gowever, for Speciic projacts,
addenda wil] be preparad ccrr"snonm..v {0 project neag
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2.0 OBJECTIVES

Tae Quzlity Assurzzce Progem a: CRESTER LabNet is princzally zimad 2

'

»

rocduqng rasuls of vemSzhje Bigh cualizy, Towards this goal, the Progax

-

aCeCresses savarz] arsag:

e

i

LY}

e

Ly
.

YRS .am

Detecdon of probiems through suadisdcal measuras of 2cczpuabiifty
2nd confdexncs.

Implemenrzdon of corracdive acdon
Documentzton procadures desizned to producs legally defensible
results,

Establishment of waining Progiams (o assire that each person s
thoroughly familizr with the methods, procedures, and documentation
of his area of aciviry,

Development of 2 review and validzton process to verify thar ail daca
producad by the Lab are withig the suidelines defined in this Manual,
and the associated Standard Operzting Procedures,
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3.0 ORGANIZATION AND RESPONSIBILITY

— [ : T hmpctor T o\ as oo - ! vemremie s - Tl amal comy e,
L0e i2ocrazorias of Chester LabNe: azs pizced wismim g=a Crzzzzadicnal scuecmirs

2s descrived in this secdeorn.

31  CHESTER LabNet

CHESTER LabNet-Pitsshusgh is 2r Dtezmal pan of a larger orgzzicagon,
CHESTER LzbNet, whose Orgaxizations! scheme is illustrared in Figure 3-1. The
L2dNet Operatons Manager is responsible for assuring tha: the Laboratory
Directors are thoroughly familiar with the Quality Asseraacs Manual and good
laboratory practcss. The role of the Laborazory Directors will be discussed in the

12Xt section
32 Laboratory
32.1 Organization
Figure 3-2 Tlusrasas generically the organization of each Laborarory,
3..2.2. R&s‘ponsibiﬁr}'

Toe Lahoratorv Direcor is resporsible for zssuring that all Section Managers and
Grovp Leaders are thoroughly familiar.wiry the Quality Assurance Maznual and
gocd laboratory practices and thay all laboratery persoanel mest the requisite
qualificarions for their positions wizkin the aboratory. The Labaratory Direcer, or
his designee, must review and 2gprove 2ll ouigoing repors.  The Laboratory
Director is also responsible for eZeczive Cally management of the laboratory aad its
s:2f, and for communication and liaison with the client

-

i BT >-1



FIGURE 3!

CEESTER LAEBNET ORGANIZATION CEART

|

l
f

J

CrerzZons Manager

Programs

!

Markering/
Sales

{é Ofdcs

Support

Lab Direzstor l

...Information

Management

-

Monrceviils, PA J

3-1a

L Housten, TX

-

! 'Lab Direster




CHESTER LabNel—-PﬂTSBURGI*I
_ LABORATORY ORGANIZATION

—_——

GPENATIONS GENERAL ADMINISTRATIVE
MANAGER . MANAGER MANAGER
Kannath A Deown Aobeil Helwlck Stamos Elohhsdoy
]

——

INFORMATION COMPUTER TﬂEATM]iLITY ADMINISTI]'ATWE rnoaer QuUALITY

SERVICES ANALYST STUDIES STAFF MANAGEMEN T ASSURANCE
Taula Crawlory Jdithong Pan J John Schrader hlorla Powal
Paula Diisan Jim Yauls

haryl Yushinski

SAMPLE
TAHAGEMENT
laigarsl Gropp

haryl Adams
Anthany Lee
tn Nobartson
lava Gronsky

INONQANIC
CHEMISTY ny
Jim Kaulback

Etlc Dall
Judhih Felsx
Noatam Katyai
Mike Snavoly
Chuck Yushingki

METALS
Taty Srapas|

Mark Grosshoim
Nuth Gronsky
Johin Pagkan

John yYatch

}

EXTRACTIONS
. Mon Boone

,  Jim Jessup

Romle Boland
Chilsting 11g1d

—

Ge
John Oravec

Linda Dosdone

—_1

CHAOMAT QGAArNY

Vinco Pleeating

_;.Er;k Gupia
Joanng King
Kon Kuzlor

I

GCHaAS
fthonea Kathg

—

e
Dally McClalian

Frank Dungard
ol Mitter Aol [)nmnsev Eilrabgtny Alit
Bilan Pino Tom Pubasie
Flgure 3.7




Lls gz-'-gun_ sager s SR5502s e ICT Ba Sreducoon ol Qu LY regidn WL tna

E0UP. 10 aciieve tni th. Croup Leacar o te Loroughly famia, Wil the

“2LTY Assirezce Mamua 23 Sezndacg CPeranag Proceduses used by the Zeup.

He s alsg rasporsitis for :'a:.:"_"z_r-:;:g Pe50zne] wiry ¢ha Qualizy Assurzrcs
Maaua| ang Stzndarg Operazag Procadyres, sesing thz; Tequred procoesls ars
foLlowed,,rcVz‘_cwf_'-r.g e resules, ang approving reieasa of the da:z o the Informarog
Services Sector, Tz Group Lescer in coordinadon wih Sampis Receiving
Icformadion Servicss, and ine Projec Manage: i respansinle for $c2eduling wors
and comforming g required Bolding gimes, The Group Leader, in cozftactior with
the Qualiyy Assurance Mazage:, is respozsitie for providing the Becassary waiving

ta labaratory personnef,

The Analvsis are respornsivle for Perforziing &) 2nalyses as required ang noung the
reguired QC zlyses damapdag by the analydea] metzod or technigue. In order 1o
provide proper analysis, they must be familiar with tha Quality Assurages Marnyaf
aad the associared Staadard Operadng Procsguras, TRey are alsq Tesponsible for
2idasing SYStem or merkod correcdve achop sbould they becoma aware of 2
Dalfuncion Inidation of corTecgve acdon requiras ZDpropriata Dotification, zs
ciscussed larar in this manyal .

The Manager of Sample Receiving i fespomsidle for the following funcriope:
Sample recsipy, Siorage, diswibution of rhe information through the laborzzery,
S&mple cusiody, ang sample disposal It is pis fesposidility 1o nodsy the Group
Leacers ang Project Managers shauld Qere be azgy discrepandes or Irreguiacities in
e shipmeny of Samples,

(4

Is responsivia for mRaintzining the siaps ol th
WOrk within (ha I_abcra:crf, coordinadng (qa Compiation gf the dara, 2.
Preparzton of T2200s for review ang aporoval,

(a8
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¢ Quzlivv Assurance Mazager s raspozsible for assumng tha: tme QA/QC

requiremenss of die Qually Acsurazes Meazvz! 2ad i zssoczced Staadard
Crperziing Proc::m'zs azd e.c'de:da are sticty followed, He is resporcsiols for
reviewding dam valdaZorn procsdures, gle :::g toe seszons 2ad £ouns should the
ze2d for comective acdon exist, performizg imtemmz! zudirs, inroducdor of

k-

perforthznes evaluzdon sampies on z pa ba.zs 2ad mainrsnamce of the QC

»

records. He is 2iso respoasiole for preparing ; project-specific QA/QC plans.

The QA/QC Manger funcdons independently of te laboratery s 1o order o
aclieve independeacs om the pressuras of daily producdon in the lzberatory and
aigrain the 'ncc:sszry objecdvity, the QA/QC Mamager repors botd o the
Laboratory Director and the Operazions Mznager,

Toe Eroiect Manager is 2 positen assigned by the Laboratory Diractor for specific
projects.  Projects may require a speciically assigned manager because of the
uznusual nature of the projec, compiexity of the analydcal techniques or repordng
raquirements, or the need for coordinadon of acdvies ia several laborarories. The
responsibility of the Project Manager to the specific project n'ansc-nés that of the
Laboratory Director. The Project Mazager will alert the Group Leaders*if
problems arise in meetng schedules or sample holding times. Itis also the Project
Manager's r-saonsmumr 10 assure that work om the orqycc: is- pcrrormcd ied

accordance with project specifed pro:ocois following projer specic QC
requiremenrs.  Accaptancs of resulis oo L.zlvses for the project is subject 1o
approval by the Project Manager,

Loy

LV}
H

wle -3

7

-




——

®

4.0 SAMPLE CUSTODY

iy — - - Cmm b LP o = AT drrmmi ol - er PP
Lo provics for lezzl delansitidizy of all work performed atz gvan sis
(3 Ce api2 2 provids Cocumaria=or Tusing tma samolas £

zzz2ivaczl procadures. 201 ER Eavisgr—aread

—._-_Yu.

ladorziory, azd tzrou
performs 50w sa=plirg fx~mers and azziydeal funcdors: however, the lagoratory
caa guarasres tha: this Mazval is {ollowed Fom tha poimt of engin oziy for sazmples

ifat arz Both coliectad end azalyzed oy CZESTER Environmertal,

'{3‘
fi
14

Maintzining sample custody consists of two disdne: dSpecis: maintenazcs of the
sazzples In the field, and maiprezzace of the sam mes from the dzie of recsipt in the
laboratory. These two 2specs are discussed separziely o e following secnons.
[zasmuch as sampiing is mot mecassacily periormed by our personmel, the cusiody

22d docurmentation in the field z-e included here a5 2 recommendzsnion
4.1 Custody and Documentarion in the Field

The feld sample custodian, wiich, depending upon the project, may be the sam:le‘
or another parson in the same sampling group is considered to have cus;odv of tk
samples at all dmes during the Held cperztons, undl the samm“s are shipped :0
5:07age or to e laboratory. Upon collacdon of 2 saple in the feld, the saraples
tags the sample with its sits and ype (water. soll, sludge, etw.) ideadficadon. The
sampler also indicates on the tag the dare and dme of sampling. After cleaning the
exierior of the sample contaiger, the Seid sampler Tansisrs the containar with tha
fag to the fiald sample custodiap. _ '

Taroughour this docement, the tan saziple is wsed to indicate 2 quandty of one
wpe of material coilected at gpa rim:, at z si::g!: iocadoz. Thus, 2 warer sample

ks & 2 oL e

Tiay be shipped 1o the 230raIory in several conzainars, dependizg L:_Don the requirzd

tesZag and sample praservarion dicarad | by the project Each coziainer is identded
2% 2 sup-sample, but it is not classifad as 2 umigue sampie,

Il .am ""“1
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~1ld 32 sazpucg plan, z2=7 22 =5 oadd
2imar THs [mfarmmm o oh
Smetes S LLIOQTZTOD S

coce=ezlaxd on the lzfel of tha s::-sa::;ie cozizin
be included cozsists of tha fallow img
Projsct idenatidcnden

-

Sazple id c:;mc:lncn (sucl as sizdon rumber and locatior)
Date of sampling

Time of sampling

Neme of sampler

Parameters for which the sazple is 10 be azalyzad

Number of containers .

Sample mamix (groundwarar, surfacs waler, wastewarter, soil, scri:ment.
wakzown waste, etc.) ’

Added preservadves ineach sample container
ice cheast number

Chain of cusiody muraber

d'ﬂ
LY
L

Asample Seld chain-of- cusiody is shown in Figur

idzzzIcnics of the prdivdeal sa=zle

sludge,




T e—— -—ﬂ_.._—-————-r_._,_ﬁ—-_ﬁ*_.u_‘"_____

i NN
=0 it VAL I N -
LHE  onotony . CHAIN oF CUSTODY RECOonp
T FLANT CooE PROILECT NAIIE A
_ NUMALCN
SAMPLENS ’ T oF
{Signatues}
CONTAINL NS
—— . ——
’ Sia HO DATE THE l 2 [ ' [ STATION LocATION
———— - |

REMANBKS ONn
OBSEIVALIQLS
a w
A T
Iy +
[ L I
--—4______*______.___%_..._._ - ] - — e

e ——— T —_— ""—“'—*——-—.._._,______* e | e P e e L

T[] I I Y Y o

[ S Y I S

—_— —_— S ‘ - —
Nelinnuishisd by {Swaaiure) { Data Hine Necaived iy, {Slgnatura) llalfnqulahad hy {S;gns!um} Daig Tupe Naceived 1 by {5

nynalmuj

e e ———— ——— mﬂ_——-—-—m -‘_‘_-—-——_.________*-——__ e e— .. — e — e L e —
Hehnquishvag by {Slgnatuse) Dare Tima Nacatved by, (Signatura) Netlnquiaheqy by. (Signatisa} Dala Hine Nocevan |'r ,_,,,_,,,‘,m o)
_————— e

Achnquishiod by {S1gnalina) Data Tme

EMWWW Dats | i | Chont Temp | T e e a
X lee Chevt Temy ¢ Cheyy N
' i lee Chey Chisin ot (‘unmly

| . — ——

0
"OISThIBU T ION Criglaal accompanlay stilpmant, Copy 16 Coordinaier Tleld Filas, ¢ ” Taq ot




smipoiog, adding ez if woe sammpias razgure chlling, sigmmg and datng (22 <ozl of
cistogy documeact, placing Te czziz of cusicdy cocu=azitm 2

and zizaching the exvalope to toe mside of the {ce cZast Hd.

IZ the sampies are 0 be saipped by 2 commrmcn czomier, Len the Hald szzrle

castodizn must alsa piacs custody seal on tae ice chest

Sirultanacusly with filing out the chain of custody document, the feld sample
custodian also racords the informadion in the Seld logbook. In fling the chain of
custody docrment and the Sald logbook, anmy correcdons at ze2d 10 be mzde must
be done so that the orniginal incorrect exoy is legibie. Hence, the [ncomec: enay is
lined guy, and the change is inidaied zad dated by the Held sampie cusiodian,

Tzble &1 lists the requirzd types of containers, preservadves, and holding times for
each Type of apalyte. It is the responsibility of the Seld sample custodian 10 assure
that each sample or sub-sample are packaged correctly. The samples ave considered
formally 1o be in the custody of the fleld sample cusiodian undl they are ofcially
ransferted 1o the carrier, and the mansfer is documeared cn shipping'rccords; or
watd the samples are wansferad to the laboratory in PErsom - -

¥

42 Sample Cusiody in the Laboratory

The laboratory operadon, as it perrains o the sample custody, consists of sever

funcdons. Specifically, these are: sample fsceipt, inspecdon of the samples,
reconciliadon of the informzdon oa the sample label and the clain-oi<custody,
alertiag the project managar of any incoasisiencies ln the shipmest, logging in of the
samples, placing toe samples in aporopriaie storzge arsas, distitudon of te
wiormadon 1o the laboratory azzivacal sectiors, caasieming of the cusiody of the
samples 0 the zzalysws, and recovery of the sazples at the completion of e

analysis,

Ol 3m 33



TABLE «1
CONTAINERS, PRESERVATIVES, AND HOLD ING TDMES

CONTAINER PRESERVATIVE HOLD ING TIME

g

ANALYSIS
Volatla orzzaies G EC, Ceclwo4®C 124
Semivoladle orgaries G Cool 10 4°C 7 d to exTacdoen,
20 & for exzract -
Orgarochlorize pesdcides G Cool w0 4°C 7 d to exzracdon,
) 40 d for exzace
Herbicides G Coal to 4°C 7 d 10 exzacton,
20 d for exmact,
Organephosobons pestcides G Cool to ¢°C 7 d w0 exwacion,
+0 d for exzact.
Merals (excapt mercury) P ENOs 6m
Mercury P HNQs 284
Hexavalent chrorium P Cool 10 49C 241 .
Adidity, Alkalinity .G Cool 10 49C 14 d
Ammonja, COD, total P.G HaS0q, 284 ’
Phosphorus, Nirats-Nitize Cool 10 ¢°C :
BOD PG Cool 10 4°C 481
Ckloride, Fluoride P Nonge 284
Color P.G Cool 12 4°C 43 h
Cyarida P.G Nz2QOH, . 144
Cool t0 £9C
Fardness P HENO; ¢
pH P.G Norne [mmediately
Nitrogen, Kjeldahl and G H250:, 284

Totl organie, Phenols

WLz .am

Cool 10 4°9C
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TABLE 11

CONTAINERS, PRESZRVATIVES, AND ROLDING TIMES

ANALYSIS

(continued)

CONTAINER PRESZRVATIVE HOLDING TIME

Nigaia & Nimite
v

Qil and G;easc

Criho-phosphate

Disselved oxygen

P,G
G

PG
G

esidue, Towl, Filterzble, PG

Nonglierzble, Voladie

Rasidue, Serdeabie
Silica

Sulfzte, Specific
Conducianes

Suifide

Suifite

Surfacants, Turbidizy

Temperamnure

TCC

TOX

NOTES:

P = Polvethylena

G = Glass
b = hours

d = days

m = montks

velni.om

P.G

PG

P.G

PG
P,G
P.G

Cool 10 4°C

H3504,
Cool 10 4°C

Cool 10 4°C
None

Cool 10 4°C

Cool 10 4°C
Cool 10 4°C

Cool to 4°C

Zinc acetate +

NaOH. Cool 10 4°C

Norce .
" Coolw 49C
Nape

H450q
Cool 10 4°C

H3504
Coal 10 4°C

8t
28d

48 h
Immediately
7d

48 h
28d
28d

7d
Immediately
48 h
Immediately
28 d

dd

N —
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These cperazons are tae fespezsitiiyy of Sazple Recsivmng,

are ltamizad bejows
42.1 Sampie Receipt in the Laboratory

Samples will be raceived is the Aabo-:-:to'y eizher by commeraal cam 1187, (28 postal
sarvice; or hand-carried. Parscoce] in Sazzple Raceiving sigh for the rec 2ot of 2ach

szipment of samples and retain 2 oDy of the shipping document. The mndividua]

receiving the sample shipmen: will Cpen 2 sampie shipment czecklist (ses Figurs «
2) at the tma of recsiving the sdipmert.

I, for any reasoq, the sbipping container is not expecied 10 be opened fin Lomediately,
Qen the seals on the container TSt rethain intact.

422 Shipment Inspection
It s expectad that z shipment resceived in the laborazory will be cpened znd
inspecied immediataly uporn recsipt. Prior to opening the shipping contziner, the
custody seals will be inspectad 10 assure that 0o tampering has beﬂn done with the
sample containers. The state of tha custody seals will be noted on the sample
sipment checklist by the person inspecting the shipment, ’ o

After the sezls zra inspectad, the jea chest is opened. The temperature of the
i :en'or of the ice chest is measyred and rccoru‘a To measure the temperanre,

Qe lid isquickiy opened and a thermometar is inse—a d 1310 the ics chest, and the lid
is closed again for fve minutes, Al the ead of five minutes, the lid i Quickiy opeasd
a2d e temperatwure read rapidly. The temperzmure is recorded op the sampie
sZipment checkiisy,

The ice ches: is opened, the c”a.n-m-astody documen: is removed fram the insida

of the 'd, zad the indivicyal samzple containers are removed Fom the ica chest The
saciple or sub-sample conta‘nass are counted axd raconcled with the number of

VoI gm 5-6
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sucl coniziners indicated on tha Claz-of-cusiocy. I the cumpbas of remaved
S2TDis COmAnETS IS [ess than rea- zciczred on tze coain-ol-cusiody, s pzocog

_ s sl Noaee frptn o . -
aignals ms1ge the 1c2 2230 &re [urtha: casikeg e <

5]
f3
4 ]
H
te
n
Ia
b
(%
c*

conizizer nas pees accidemily lef

Eact wndivicval sampls of Sud-s2=ple conuizer is visually irspectad to datar—ina
22l oo breakage, cracking, extaral corrosior, or leakage £as ocated. 17 pope
have cé:ﬁq;frci the individual SaTpie comtainers mzy be ramoved Tom the fums
Lood and placad on 2 workbench 1o complets the inspecdon. If on the gtha- hand,
there s indiczdon that braal 2ge, acking, corrosion, or leakags has cecured, tha
irspecdon of the sample containers will be completed while the comeainers a-s kept

in the fome hood.

The integrity of the individual sample or sub-sample conainers is recorded gn the
sample shipment checklist.

423 Reconciliation with Chain-of-Custody Document

Once the integrity of the sampie containers has bes=n determined, the _sample
camiainers are reconciled 2gainst the records on the chain-of-}ftmcdy. This is doue
by checking the sample identfcaton on the ¢hain-of-custody a.nd_oq the sample
contziner label. In additon, the analyte identifications are c'n;:ck:d 1 ensure thas
they are _c:orrcc:._

Any discepaney is noted on We chain-of-custody, sighed, aad dated. Tre
discrepancies are also entersd on e sample shipment checklist A: this poinr, the
sanple shipment inspection is complete. Toe sample shipment checklist is signed
and datad by the person pesiorming the inspectior. IS thare are no discrepaacies,
23C e shipment is complets as cvicenced by the inspection the shipment of
$3=ples is ready 1o be logged in. I thers are discrepancies or izcorsistencies, the
saole skipment checklist is subzittad to the Project Mazager and tha logging in
process is delayed undl the discrenaacies are resolved.

Yol am &7
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32.3 Rassiution of Shinmen: Irrezulan:ies
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1asre are several pessidilities for the rasolution of the Iregularides. These are:

a Remurn the sample shipmant 10 sender.

5. Deszoy the entire shipment of sampiss.
C. Log in and procsss those sazmples thar are jntact

Toe sample shipment chacklis: contaiming cosmments regarding resolution of 2ay
iregularides is remurmed to Informadon Services, the persoane] of which will act
according 10 the anpotated agresment with the clenr

To mainuin tae custody of the samples, the endre sample shipmenr during this
peried is sither locked UP 10 2 secure area or is in view of Sample Recziving
persomael. '

42.5 Sample Logia

Cues the sample shipmern: hag basa inspecied 2nd aay iragularfiiss resclvad, the
sazple shipment is raady to be logged in. For laberaiory purposes, 2 single szmple
Stp2ent Fom 2 speciic clien; consdtutes 2 single job. Tae shipmen: may coniain
ot ar maay samples and Say kave artived iz a2 singls shipoing container or in oany

$21DpIng contaizers,

vo. ot am 43
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Fer Qe log-in process, Sazple Recewing sz performing toe logzag-in will vse s

-

TTECUons were required 1o be macda duming e imspeciion azd rasoluuan staps.

iz2 logwin procass consists of tha fapr s12ps dascribed below:

42351 Enmtrvin Master Log

The Master Log is 2 kardbound book in wkich all jobs received in the laboratory are

czronologieally recordad. The following information is entered in the Master Log:
(2)  Job Number
(b}  Date of Recsipt

(¢} Dart= of Logging-in

(d)  Name of Client

(e)  Number of Samples (not sub-samples) .

(f)  DueData

(g)  Sample Marrix
<4 - .

The job number copsists of 2 letter followed by a seven digit aumber. The inidal
lezter cade identifies tha laboratory (M - Pizisburgh, H - Houston). The four digits
fellowing the lertar identify the year and the month of the sample shipmaa: logging-
in. 2nd the lzst threa digits are chronological within the month, Thus, M5402005 is
2 Job number issued by the Pirsburgh Laborarory for the fifth job logged in during
February 190¢,

2ld chzin-of-cusiocy azd rha S2mpie shipment checklst Doty wirh whaiaver
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- A = Ao L7 . =
& =2 AL ha < G! eliemm

A sample pags of the Master [og i Sicws o F
Q2 job i3 the Maszer Log, t2e jop SumPer is maqually wripen o
0i-Custacdy a=é g- e Sazzie STpmest Checkiis Tt jog SRTRer ramzins tha

icextiIcaron of tha job iz tha @Boraiory aad op (he job records,

Hie

4232 Joh Traveller

kg

12 additiog to QPenng an e2xy in ha Maszer Log, 2 Job Traveller is isspeq {or every

" job in thae l2borziory. The Job Traveller i5 » omputer generarad documan: tha;

gives all the pergnen- details Tegarding the individua] s2mpies in the jop,

For sach sample in the Jjeb, 2 Unique pumher is assigned, The unique pumper
Consists of tha job number followad by thres digits, which aTe sequental within tha
job.  This numper Is entered op (ha Gavaller, a5 well a5 the original sample
identificatiog frem the Falg chain-of—qmody, the dats of sampling, the sarpla
R2wix, and the parameters for which the sample or sub-sample is to be analyzed. In
addition, tha traveller beading Cont2ins informarieg such as cliem idean'_ﬁca:ion,
PToject contacts, daga of collection, dara of logging in, and due dara,

A sample of 2 Joh Traveller is shown ip Figure 4.4,

42353 Sample Labeling
When the logging-in process Is complets, the Operator enmtering the =formarion
Proois tha mput and verifias thay all the im‘o:ﬁation is correc Toe compie:s
laborarory sarple or Sub-sample idendSeations are e2tered on labels. Tha Operator
ez places the cCTect label on each conainer of ezzh sample, aad verifes cocs
DIore thar the informadon hag beaq corTectly recorded,

Tae labejleg S2mple containers are thea placed ia 2 secyra S0rags arsa for

Preservation 21 the aDpropriate [*Tperamyres,

S 410
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52.3.4 Information Disitbusion and Jeb Filing

raveller $5'te woricnz docimien: is: eact jot.  Sazmpla Recarnnz

OF 2acl group In the [2cratory as wel] 25

ey

persoanel make z copy of each tavellar
for the rzlavan: Projes Mazager aad Ieformation Servicas The coniss ave

disTibutad 10 e Group Leadery & required. The ongzal ceveller s used 0 opez
2 &le {or the job ia which the laborztory copy of the Seld chain-of-custody and ¢ha
samplzsf-.ipme:: checklist are placed, Tha fle 1 idendfied by tze job nurche-. As
the work on the job is completed, the file will be used 1o stors 4] laberatory records

regarding the job.
The e for tze job is placzd in the active laboratery czaal job Bling systarm.

The sample log-in process is exTemely critical for the proper functioning of the
laboratory, It mns: be performed rapidly and accurately, so thar holding rimes will
be met, and so tha: tha Correct analyses will be peformad on the appropriaze
samples, ) )

4.2.6 Custody Transfer Within the Laboratory
Because the laboratory is considered 2 securs facility, samples will be consideFed 25
being in the custody of the laboratory from the dme thar sample receipt is recorded. -

All samples will be maint2ined at secure locations under supervision of Sample
Receiving staff uneil he group tesponsible for the szmple prageraton for analysis is
ready 10 start work on the Samples. Tae group representative will then obtain he
samples from their designated siorags area. Tpe persou recieving the samples will
2l in a ransfer form, 2 sazple of which is show= 1n Figure &5, 2ad submit the form

10 the Sample Receiving Secriog.

YIS @ 4'11
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&= Recalving Section will majoon:
g ¢ will majniaig 2 re<srd of these form

’ -~
42.7 Sample Disposal
Sazuple Disposa) ; ' =3 alziz
: Disposal is a2 issue f2qUiring amamvy, b
asple L . y g arsa=; oot ~ .
FRFLAI0TY requirements. For these rs ¢ Bborsron e e o
dealt with s alv i S2:0rms, laborzrory prachess i this e
evarately in an SQP #TiNen 1o adgrass ¢k o e
2s5¢ comcsrms.
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5.0 ANALYTICAL PROCEDURES

L2 order 1o produce m2zninstl resuins, both SITPUIZ anC aaivical srocadures

souad 2zd complimenizmy 1o each other. Whis ciose cogriizadon of
acoviziag perweszn l2deratory azd Sald samdcas is tighly advisagpia in ardar to
preducs a digh quality praducs, lzboratory servicas 2y izvolve aazlyses of sazmples
coilecie tirougl orgzazi=aZons othar than CHESTER Ervironmarzis] Trus, ths
ng the maasfer of sazples Tom the Seid in

4
« =
some <2ses may inveolve conditans beyond the conmal of the labaratory.
5.1 Coordination of Activities

Analytcal services are requested through several sources. The project manager acts
as liaison berwesn the cliep: and the laboratery on all mazars peraining 10 the
project. However, requests for aralytical servicss may originara with the laberatory
szles reprasentatives or other key technical persons in the laboratcry. The person
receiving the reques: will entar 2 descripdon of the requested work og an Azalytical
Request Form, shown in Figure 5-1, and the informadon will be entered into the
L2boratory Informadon Systam as proposed work. Wher tze proposed project
becomes a definite task for tke laboratory, the Laboratory Director wilj assign a
Project Manager who will actvate the project and diswibute the inforrmaron
togetker with the entcipated schedule. In that way, the laboratory secdons and
groups that will be involved in the analysis are made aware of the upcoming work.

All further coordinaton and scheduling of the work will be tarough the assigned
roject Managar,

i

2 Preparation of Sample Containers

For cliears and Projecs at reguire the laborztory 1 supply contziners for samples,
the Marager of Sample Receiving will be responsible for preparing the containers,
labeling them, and Sipping them to the client It is the responsipility of the Projec

[
Manager 10 inform the Manager of Sample Recsiviag of the nesd for containess.

whios.am y -
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Such codZzanoz =ust Be rzcevas oy na Szroia Racaivzg Secsign 2: [ezs; 1araa

.

wOridag cays prier 0 tha pes

CFWIICT me sample CORIAITES are ragquice

ey

be d2termmined on tha s2opls.

For salid samples, a vanety of coniainers may be used. For solls, glass conriiners
with Tedon liness are *Tployed. When the samples are 1o be collectad in
palyethylene, aspropriare new a0 Fre-clezned conrainers will be ysed.

Table 4-1 lists the 2DPTopriate containers and preservacives for aqueaus samplas,

$3 Instrument Mainienance

Maintezancs of the instruments i the laboratory consists of two major aspects. The

frst is routine preventve maintenancs and the second is repair due 10 malfunction.
Acczpuable procedures and Specifications in either case confiro -10 those
recommended by the manufacrursr of the specific equipment as wal] as emy ctiheria
provided in the applicable approved methods, Writ:cn"equiprfxc‘ﬁi_u:lair;t_c—n-z_tﬁ_c;-
documentation is part of the laberatory records for both types of main::nz_nce:_a:s -

descrived below,

53.1 Preventive Maintenance .-

8¢ manufzcturer’s recommendad schedule: of preveadve maintenancs will be
followed to reducs occurtencass of Instumen: failurs a2nd o belp maintain the
reliability of analyrical results, I more frequent routne maintenancs is necsssary to
aS5ure proper cperation, then these pracdces will be addad 10 the maintenancs
scheduled, znd will be Periormed aad documentad in laboratary records,

It is the respoosiollity of the Group Leader to provide the time required for
Prevendve maintenance. Prevenrve maintezznce racords must be k2pt 2ad include

+J

Wil oM 5‘




. . . o — , nr .
onTacad for USDZ oumide rana; (2Chiciazs, Tha NICUT Leacar gall Zsure e
.
Srevanzve Carzienz=cs [220rds a-a cozpleze, accurae, aac Cozoly warh tha
b . .
Stazcars Croerzuas Sroceguras C22ling watn toase lzberasor FRLIICS. VernZeamon

- . g - (e - - B 1. H
Ol lmsturman: PerCr=azce z-z retalsringn zs Lelissay s Ex: izgs
B

$32 Repair After Instrumen: F ailure
Ubscheculad TeDaITs which reguls Tom instrument maifuncion gre arranged for
i eciztely aftar the failurs s detecrad, Detzriorating equipmen; periormancs i
detecred bork directy throcgh observagons cduring aralyses znd indirecdly through
e routize use of verifcaton Saaples tarcughout the course of a8 analyeal pun I
InsTumen; fesponse and performarcs On verification samples is not within
acczpuable crteria, analysas ars halzéd, Precsding analytical resurs 10 the lag;
ecceprable veridcaton Sample of the g are wmarked "VOID", ang repair s
undertakan The Group Leader win make the decision as 1o whether the 5Cope of
e repair is within the capability of laboratory persoane] or wiether 2 service cal

10 2 repair contracror i Decessary, )

Data fom voigeqd nalyses will got be entered into the LIMS. Notica of invalid data
Will be given oy tha Group Leader 0 the Qualiity Assurance Depargnan, if data
from tha voided analysas have been releaseq by the analytica] sécn’on to the
Izforzation Servicas Group. A Correcrive Action Notice Form, a5 showp ia Figure
3-2, will be mitiated by the Group Leader 10 track such data so thap the appropriata
2cdon can be rakag Other laborazory documeztation which rasules fom inszumen;
Tepairs are the equipmen: Mantanancs fecords tiar ars dascribad Lo the previpus
SECUOD 01 pravanuva Daintenages, As indicatad in the mainiznzance recordkesping
Stazdard Ope:a:z‘ng Procedures, Tepairs are documentsd I logbogks adong with
related Informagon which will inejda Qs 1dentifeation of aZ¥ sample results whicy
Dave bhean afacied by the malfuncdon, and 2 subsequen: verification of
Perlormancs within dccepiable cieeria pror g resuming sarmple anajysag.

VE Sd.gm 5.3



FIGURE 5-2
CORIECTIVE ACTION NCTICE
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5.4 Preparation of S:andarzds

A caliprazon st2adard s mada Dy 2e approprnais dluron of a pure fuosianca tha
puny of Wl 5 Tacsadle 10 21 approved (s.z., NIST or sguvalezy) steadzre,
Because of 2 kigh seositviny of ma-v anzlyicel mstumens, (e cailt—oes

a

sizncard s an sxTemely Clivte vesyion of tha e Cormyound. Becanse ¢f the hi

1Q

1]

Cludor required, i order 10 be within the Linea- r22ge ¢f Qs imszumenr &
of

o]

[ we caiidration staadard is Zagqueady wade by serial dilution razte
223 i z sizgle step, 1o order 1o provide standard solugozs ar sufSciendy low
coacenwadon, a minisculs amous: of the purs sugzstaacs will be required, the
measurement of which is subject 10 exireme errar. Thus, itis preferable o cea] Ay
porencal diludon erors, rather than with the large error associazad wily the
measuremect of a very small emount of the pure substance.

The inital pure standard is obrainad either a5 2 pure matenial or already in soluton
preparsc as 2 certified solution of 2 given conceacaton of the pure compouad or
compounds. In preparing the siock solugen of the calibraton standard, great care
must be exercised in measuring weights and volumes 25 aczurately as possible since
all the analyses following the caiibradon will be based on the accuracy of the
calioration, and the 2ccuracy of the ultimars data cannot be any bettar than that of
the calibration curve. Tabie 5-1 summarizes the valid lifetime of primary and
secondary standards used in many tests. These Lifecimes should be taken as a guide
only. It is the analysr’s responsibility to assure that all siandards used by hkim are
within the standard soluton holding time, and to prepare fresh standard solutions
wienever necessary, In preparing working solutions, or using working solutions, the
aznalyst must chack for signs of deterioration, such s the formaton cf cloudiness,
precpitadon, or discoloration. Tre standard must aiso be periodically compared
with previous runms of standards, aad with indeoendendy prepared siandards io
assure that rasponse factors fall within an bistoriczlly accapted range,

in
L]
o
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TA3LE 51
STANDARDS AND SOLUTIONS EOLDING TDMES
HOLDING TTM=

PLRZE STOCK WORKING

MATZRIAL COMBOIND SQLUTION SLUTTON
Volatils orzasic compouads 1Y @-10°C Mo @-1°C 1 Wk @ -10°C

for GC ar GC/MS azalyxis :
Seziivolatle crganic eampouads

for GC or GC/MS zaalysis 1Yr@s 1Y:@4°C §Mo @ -10C
Semivelatls crzanic cotapounds

for HPLC asalysis 1Yr@4 ¢ LYr@4¢C § Mo @ 4C
Pasticides (€L, B, N,) azd 3

herbicdss 1Yr@4C 1Yr@sC 6 Mo @ -10°C
Polycilorinated dioxins and )

furans 1Ye @aC 1Yr@s+C § Mo @ 4C
Mezals for ICP analysis ledef @ RT 1Yr@RT 6 Mo @RT
Metals for GFAA aznalysis Indef @ RT LY:@RT -~  6Mo @ Rr
Mescury Indef @RT - 6Mo@RT - 1D @RT
Hemavalzat chromium Indef @ RT _1Yr@RT 1Yr @_R’I‘,

i

For znions and other parametars, the holding tmes of standard solutions should be
checkad in the approona m-thod

Al stande:ds and stancard solusions af orca.mc comnou.nds will be maintajned in
glass conrainers, protacted from light, and stored under the conditions specifed in
e partcular method. The positon of the meaiscus in each com:ainer will be
marked after each tme thar Wie coriziner s opened s thar changes due 10
evaporation can be detactad,

wn
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Meezls weorleng solutions anz siecic soiutons will £ Kept 1o palyeriviens conraiqess

1

&l ro0w =mperatwre. Tis posiicr of te memiscus wall he Zacked sach pme

L N T "y phie

sclugon i used t0 insurs tha; comcenmzsion canges Cue 10 evanoraZon z-e

well axz—i

detectad. Befors using azv stamcz-n soluzer, the analyst will exzzine 17 7op sigas of
preapuiation and chasges in colgr, If precipiizzon Las ocsuited, (22 saluzon wiil be
discardad and 2 gew standa-g prevared. Duscoioradon frequeatly is onfy 2 wasning
sign, but will not affect the resul [ 2 soludar is discolorsd, the azalyst wrll
compare toe resuiss wizh bistorically establisted response f2¢iors, 10 assurs that tha
soludon is stlll within the Operating raage of the method, 2=d wirhig experimensal
erTor of its original concsnmation

Tke preparzton of standards s very exacting. To facilitate tae operazion of
preparing standards, 2 Separate area is set in the laboratory equipped with a szall
hood and analyrical batanes, A freezar in the same roorm is used 19 siore all primary
stzndards and no other samples or extracs, Im this fashion, the contaminagon of
saadards by samples, and vics versz, is minimized.

For each siock standard soluzion thar is prepared, accurate records will be kept in 2
special logbook used omly the maintenancs of standards data. The following
nformadon will be eatsrsd in the logbook a1 the dme of sicck scandard
preparadon: R

z Date of preparation 21d expiration date

b. Applicaion for which the standard s being prepared (ie.,
icentification of the method)

c. For each compound, the supplier of the primary standard, the baich
numaber, and the amount taken

c. The solvent idendficazion (compaund, supplier, bateh number)
e, The nal volume of the stock standard

ih
]
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f The idezdZcation cumpe: 2ssigmed 10 e sw0ck standard pregeranog

ey

22 222lyst prepasing tha standard

Tosnzma g

l'! L]

A sazple legbcok pags is shows (= Fizrrs 3-3, hewever, Group Leadas may usa
azotker formar as long as the listeg wiormation s recorded.

In prepasing the dilurad Working standards, it 1s the zralyst's responsibility 1o make
sure thar the stock swandard i§ of valid viziage. The preparzton of zJf working
standards is also recorded i +he logbock. The following informarog Is racorded in
the logbook:

a Date of preparation and expiration daze

D. Identificzdon number of the stock standard sofudicn

G Volume of stock standard soludon taken

d. Final volume of tha dilurad standard scludon

e, Concentration of each paramersr in the diluted standarg
£ Identification mumber for the diluted standard

g Name of the analys; preparing the diluzsd standards

All siock and warking standard solutions will be labelled with ID number,
composidon aad concenwradon, dats of preparadon, imitizls of tha responsible
individual, and expirzton date. The ID gumber assignad (0 the loghook is usad for
labelling. 1I: copsists of: logbook number, page number, and item or line number
idencifer (e.g,1-2-5is the ID number assignad to the soludon found ig logbook 1
Ca page 2 as itam 3).

L
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{0e warkng staocares for orga:_" azzlysis wall be starsc
arez INo ot2ar szrmples or exzTacss will be siored i the same Sess T lteworkng
-

e & caie ! P - PP B P My - fage
SIEnCarCs for —maals wig! ba siored im tha WOIK E723 1D 3 CEOM2T O snalf Cesigmarad

temperamure o (e WOrk zvea ot specifcally designatad cabinets or sieives whers |
20 other rmarenizls arz being siorad,

~53 Determination of Detection and Quantitation Limits
For many projects, kaowledge of deacdon limits is esseztal in ordar 1o be able
bracket analytcal results that are obtained. Several such L2its exdst, and cﬁ:rcnz “-
experts dedne these Lmits difereptly. For this reason the dafinition and
Cetzrmiration vsed by CHESTER LabNet is given below,

251 Instrument Detection Limic

In simple tarms, the instument detaction limit is the smallest quantty of material
tiat the inswument can detect. It bas besn defined in the past as 2 cariain value of

e signal-to-noise ratio. Many modern instruments, however, are designed 10 self - N

campensats for noise, so that the measuramer: of the signal-to-noise ratio is not.a

e ——— - = —

simple mamar

For the purpose of work 21 CHESTER LabNet, the iosoument detection limit is
defned as thres times the stacdard deviation from the mean of seven rzpiicate
measuzements of 2 low concehration standard that produces a definite, measurable
signal. The signal may be an zrea count, 2 peax neight, az absorbance reading, or

tlecric measures (such as voltags, current, resisiancs). The pature of the signal is

-

diczated by the fmstument and detector thar are used. Tre insmument det=cdion

Ln
1
oo

WIS -t




Lot is calculated Tom the folicwans eguanon.

-
= 35
oL _—
-
T
=%
e . — T - iy : e ve e . r
nare: DL = sSTment cetecmon Uy 12 welzkn wnits (ne, mz) for

Q0se parameters whare the sigzal depends on an
23solute cuardty (such as chromatographic methods),
204 [ comcazrauon uxnits far those paramerers thas are
cQncsaxaton dependent

S = Standard deviaton of the seven raplicate readings, ig
uuts of the reading (.2, ars2 couny, peak height, ezc)

RF = Response facor, in units of signal reading/uai:; welght,
Or concenmadon, depending upod the umits used for
IDL (se= Section 5.6).

In order for the rasults 1o ba useful, the standard chosen to obiain the dacecton
it should be such that the mezn of iz readings is slightly greater than 35, This
may require scme wial and error initally wher 2 naw insTument is installed,

Records of the instument detsction Limit determination will be kapt in the
insTument log, and the values of the jnstrument detection limit will be updated in
the working SOP's a: each tme that the instrument detection limits are determined.

332 Method Detection Limit

Tae method detection limit is obtained in 2 manner very similar to that of the

instrument detecton limit, Tha principal differsnes is that in detarmining the

method derection limit (MDL), ge analytes are subjected 10 the entire arajytical
protocol for the specific method thar is being employed. Ideally, the method
detection limit showld be determined for every mzzix that is being anaiyzad.
Urformrately, obsaining reproducible, well characterized matricss for madia othes
than water is not yer feasitle. Hence, method detecdon limits will be detesrmined

for water only.

Wi .5m 3-9
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y nram

To detarmine &2 methed dataction Lot seven raciicatss of l22arziory gure wara:
are each spiked %11 a knows 2moun: of the azalyis. 102 aTount thar 18 being

zcdad Is the same for all seven reolicaras, aad should be 2 - 3 tirmas zater than the
sreviously determined inscumast cetecien limit  TEe seven replicates ars
supjected to i same anaiydcal procsdures as a sazole would be, and tha
copcentadons of the analytes of interss: are measursd. The medod datection
Lot as was the instumen: detscdon limiy, is defized as tirss dimes the standard
deviation of the seven readings. The calculaticn of tha 2ethod datection Bami:
soould be done in units of weight of the asafyte. In this fashion, such variables as
igjecdon  volume it chromatographic  techaiques  or pathlength  in
specrophotomeric tachniques are eliminared.

The equazions that apply to the calculations of method detecion Lmirs are idendecal
0 tose used for the insmument detacdor Limit,

3Sm
MDL =
RF

Method detection limit, in units of weight (ngug) for
those methods that depend upon 2n 2bsolute quand:y,
2and io concsnmation units for those methods tha:

depend upon concenration. : Cee e

Whers: MDL

= The standard deviztion of the seven readings from the
mean, in units of signal size (area, height, erc))

RF = The response facior of the insmument to the analyte, in

units of signal size/unit weight or concenmation
spending upon the MDL units.

The method derecdon limir will be determined for all analytes assocated with tha
method on an annual basis.

A method deraction limir siucdy will also be periormed whenever the instumeant
undergoes major repair or modification, if the measurement of the insgumernt

detection Hmit shows 2 significant departure from the previously detenmined
lasTument detaction Umit. If the ipstrument datection limit has remained




substandally unchangsd a%ter the renar or the modifeation, Lere is 0o ze=d 0 g

-

ke method detecden limit 2eain.

Addidgrafly, 2 mathad carasipn 1= sudy must 02 performer whanavar :he

samiple pregarancn modsa i mgciZad,
53 Quantitation Limits

The quantadon limir is detarmined at the same tmme zs5 the Zethod detacdon lim—it
and from Lh‘ same runs. The quzotitasion limit (QL) is defined 25 fve timeas the
standard deviztion that has beap measured in determining the mathod detacdon

limit. Thus:

5s
QL = -@=m

RF
whers the symbols have the sarme mezning as 2bove.

3.4 Conversion of Detection Limits to Minimum Detecrable

Concentration

Tae coaversion of the detaction limit (MDL and QL) t© 2 minimum detectabie
concanmationin a sample is done 25 follows:

DL Vi
DLs - = __ X —
Vi .S -
Where: DLS = Det'c:mn Hmiz ir sample i3 units of weight per uzmit
ight or per uait volume.
DL = Eifer the MDL or the QL as defined in the preceding

secrions.

Vi o= Volume of prepared sample takeg for au..lysu {such as
e volume of exract injected [nto 2 GQC), iz mlL.

WL . 1 5 - 11
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S = Thoe sample size that was t2kes 19 produce tha praparad
- sammpiz of volume Vi, Szmpiz sizais norzally measurars

325 Documeration of Derection Limits

Woenagver inszumen: detecfon limis, methad datecdon limits, and quandiadon
lmits are determined, the rasults will be copied to the QA/QC Secdon. The resuls
must idendfy the type of detacion limits 2nd imciude bot the valve in tarms of
weight (absoluts quardiy) and concenmasbon. In repordng tis concsawzton urnits,
standard sample sizes and aliquots will be reported.

—

535.6 Applieation of Limits in Data Reporting
In reporting data, the following rules peraining to detecdon limits shall apply:

Results whica are equal to or greater than the value of DLS that has

2.
been caleulaiad on the basis of QL will be reported witk the
conesnratons found, without amy qualifiers. SESE N
b. Results below the valus of DLS, calculated on the basis of the MDL,

will be reporied as not detected at the DLS value.
Exceptiors o these rules will be applied only for contacts and projecss which
specify their detecdon limits, and whose detécdon limits excazd the value of QL.
Also, excapdors will be 2pplied when a prepared sample requires very high diluton
iz order 0 have the znalyte of the highest concenwaton within the linear range of

the merthod.

-—
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3.6 Instrument angd Equipment Calibration

Ioszimen: 2ad equipmen: caliprasiag LSt be CgOTOUSY 210 rotinaly pe
iz oresr 1w provids T2asczadle ag

accagiabla,

E - - —— :
3SLT2Tcs rnan tne dzio generzrag gz

——

Two priacipai 7ypes of calivrarion are perlormed. The Erst 55 an fnjgy) calibrazioe,

which consist of Cetarmining the linaar rangs of the insmument and i rasponss

factor. Tz

€ secand is 2 verificarion caliorzdon, which serves, dring the course of

Tuntidy ‘samples, 10 ascamain that the inscument clibration has por drited
tRaccspubly. The fequencias of perionzing the differac: yPes of calibrarions are

shown in Tzble 3-2.

3.6.1 Initia] Calibration

All icstrumenia] cathods of analysis are subjected 10 2 nirial calibration,
consisting of the measurements of rasponses to various concznuanon levels of the

analyres of inte

rest. The standard solution of the lowest concznazton should have

& concenadon of the analytes of interest approximately 2-5 does the concsatration
thar corresponds 10 the Inswrument Detection Limir; and the standarg solutdan of
the highas; coaceawadon should have concsnwaton of the analyras of Interest at

OF near the upper exd of the finear range of the method.

Y

In performing the 2nalyses of the standards [0 determine the response factor azd

e linear range,

the standard soluton is preparsd as discussed in Secting 3.4, and

SUITogates and internal standards are added as required. The identification of the
working standard soludog ang the date of performing tae c2lioration are ezrered op
the racords of the run by the analyst.

Whez tha calipr

-

fonxm:

Vo.De.Tm

adon is ¢omipletad, the rasoonses zre At 10 2 STaght line of the

v
]
&
i
a



bl —
Waare: 7 = 2 massured resoonse
X = LhecowT zmounr of tae anzive

= ¥ regyoeose [zoey
:

{1

o
]

The y-zzarcapt

[o addidon w0 determining the values of 2 2nd b, the cortelatdon coafdienr is
determined. The lamer is 2 Measure of how closely the Bve points were to the
sTaight line. In order for e ceifbration cuve. 1o be valid, the correladon
coeZclent must be 0.995 or highar, znd tee ratio b/a cust be no greatar thag the
met2od detecdon Limit (MDL). If the correladon coefdent is not mey, it m_ahy
implies that either the lowes: or the aighest concenwadon of standard is outsids b
linear range. To correc: for this, the analyst should rerun the kighest standard, and
also run a high standard somewhar mors dilure o than the inidally used highest
concsprarion. Similarly, the anaiyst should examnine the efact of increasing slighdy

ke concsntration of the lowest standard,

If the ratio b/a criterion is not mst, the problem may be with contamiraton in thc
Sysieml or cfange in the naise level of the imsmument. To correct for thzs r.he
tnstument detecton limit should be frst checked, If it has in fact changed, the rzto
sbould be compared to the Rewly determined noise level, in order 10 see if the
criterion is met.

¥

While, 25 much 25 possible, cartified - standards are used in the preparzdon of
solutions for calibradoa, it is always pessible that the manufacrurer has made a
mistake. To drcumven: the possibilizy of error dus to 2z mistake in Lh"
manufaciured primary standard, a calibrazion chsck sample will be azalyze
whenever an initfal czlibration curve is co eswucred. Tne calibration check sample
will consis: of z solution of tha 2nalytes of interest, and 2t known concengaton, but
abtained and pregered by & differenc source thaz the manufacturer of the
calioration smaadards, When the analyte conczawatons in the check sample are

calculated, they should differ Oy no mors than 15% from the known concenmazon

WBUSe . @ 5-1¢




Crce e inizmal crifprazica aooya Las Ge2n cersrmized a=d verfad =his ig
M1 L8 respoase facors for 2ll the anahaes. Ths rzgla 2so inciudas the

P

wOrk area for reacdy rafsrenze on 2 Caily basis znd s available for raview by the
QA/QC Section.  Anothe: copy will be submitied with s sample da:z 10
Ioformadon Services Secdon.

5.62  Continving Caiibration

Contnuing calibratons, somecmeas also called verificaton calibrations, sarve to
{osure tha: the instrument, during the course of ruaning samples, is rerzaining
suTcieatly siable so that the response facior caiculated in ths inirial calibration

remains valid,

[n periorming a condnuing calibration, rhe analyst analyzss 2 midrange sizndard
corraining all the analytes of interest and inrermal sizndards and surTogate
compouncs if applicable. The response facior is determined for eack analyte by
dividing the signal by the kzown comesntrazion of the analyte. If the resporse factor
5 suffcendy representazve of the criginaily dstermined response factor as
specified by the acceptance critesia for the relevant medhod, the the instumen: is
comsiderad to be within calibration. Analysis may contnue without petiorming the
inidal calibration procedurs again.  If the response f2cior is determined to be
ouwside the zcceprancs range, then the insrument will be recalivrazed using tha
izidal calibration process.  Samples that have bean amalyzed sines the last
acczpuable calibration will aise require reanalysis zfrer the instwument has besz
recalibrarad,

Iz recording the information on conunuing calibradions, the analys: will eprer the

identificanon of the izitial calibrazion o which the contnuing calibration ralzsss,

Yo iod.gmn J - 15



Copy or copies will be subzitrad 1o e [=formzper Servicas Section far izclusion in
toe Gle of the project o whics samgies bave pesn azalyzad,

Al n&*¥me si0uid i f2570mse {actor ba corracie? oo te basis of the conznuing
celibradon. Unzl such dma zg i IS necessary o re=siablish tha niga! czlipration,

We rasponse facors detarmin ed in th2 infdfal caiforation will be adherss 0.

3.63 Calibration Frequency

-
Inscuments have widely vaapla stabilities, TeQUIrilg varizple Teguencies of
calibration. Table 5-2 SUmarizes the Eaquendes of such <lidratiops, I should be

emphasized thar thess frequencies are based on ostuments that are performing
cormally. It is obvious that afrar clange ig insTument paramerers or aftar repair
the initial calibration must be repearad and the cycle stared over again. Thus, the

frequencies included in the table are minimum requirements,

YOitd.am 5 - 15
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TASLE 5.2

CALIBRATIONS FREQUENCIES

= -
TVSTRIMENT A?"LICATEQH
GT/MS Volazies
GC/MS Sexi-Volapizg
hld
GC Voiatiies by
Pusgs-
azd-Trap
GC Sxraos
=PLC Exramg
IC Sciutiens
Autganalyzs: Seivtions

Yo.o4.Tm

INITTAL

CALIBRATION

AS Neadad
A Neadad

Every Thres

Weaky
Every Tarz=
Wz

Every Four
Wezks

Every Tarss
Days

Datly

n
1

—

~1

CONTINLING

;AE.IBR.-&TTQN'

Y=Y Cwelve Bouss 3ad at the sad
3 sample sequezcs, U g
Li=22t is 2DOut {0 be jdla.

m

i e,

Every twelve Bours and ar the ez
of 2 sampie S&quzzes, if the
BsIremeat is about to be idle.

After cvery tam samalas and gz
the =ad of 2 s2mple seguzzmee
Afzr every tan samplax a~d 3t
e zad of 2 sampie s2guazes,

Alter every (ea sazples, and ac
the 2ad of a sample segquencs,

Altzr svery 1an Sarzples, axd af
Bz zad of 2 sampic ssquszcs. -

eF evely tea samples and ag
the ead of 2 sampic ssqusacs,



TA3LE 52

CALISRATIONS FREQUENCIZES

{(CONTINUED)

= INTTIAL
NSTRICMENT APPLICATION CALIBRATION
Ic? Digasts Daly
AA Digays Daity
Mzroury An.a.[vz:- Dig=szs Daily
TOC Analyz=r Sciuticns Daly
TOX Azalvzzr Solutens Daly
R Solutioes for Daily
O&G or TPE
Uv/vis Solutions Mcadhly
Speczrophars-
metar
PE Marer Aguzous Daii
Solutions
Azalytical Salds Agzval©
Balancs
Themzometes Temgeratirs Semi-Anzyal’
1) - o d_:"'
pPH cliorates will r= qure the use of thras standares,
Y Aralict balances ars Qilerated and serdzad anzual

CONTINUING
CALIBRATION

Alter SYSTY (23 samplse and gp
e o=zg c.asa.... iz seguanas,

After avery (am sampisg, aad
e 2zdaf a Saziole sequazes,

A..fr" ever¥ {21 samples, azd ar
sesdaf 2 sazois s3guss -

Al :'r.-.:'y te2 sampleg and a:
ths exd of a sarzple szquezce.

Alter SVeTY (22 samples and 3t
the e2d of a sample seguazcs,

Every t22 sazmpies, and ar (me sad
of a sampiz saguoacs,

:'.-rc'y tta samples, and a1 the
sad of 2 sampie segqusacs.

Svery ez samples, and at the
ead of a sample ssquemcd.

Daity®

Not Apolicadle

iy by a cactracer, Caiioration is

checked d.auy us.hg Class 5 weizhts, Deveavons fros tas Uus weizht arz rezsréed and

QUUJ {0 we: Z.':’.:g! wnsz a"crua.._t'

3) TaerRomers are ciirated semiazay sally
requirsd correctiogs ars pplied (o measuremants,

¥ againgg an NIST comified thermomersr and any
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T 58 Analysis of Quality Conrro] Samples

Routne quality conzol saoiples are analyzed 1o zssure thar Qe operztion is withia
conmol as estabiishad for the l2baratory en the basis of historical Cz:z. The roudne
cuzlity conzol consists of blanks, spiked bianks, spiksd sampies, duplicate sampies
21d exiemal check S2mples amalyses, These are discussed Separazely in the
tollowing sections. -

$.3.1 Blanks

Four types of blanks may be associated with amy barch of semples. These are:
rezgent blank marhod blank, Tp blask, and feid blank The latter two types are
Tezted by the laboratory as ordinary samples and are not part of the internal
lboratory QC, zithough tRey 2z very rauch part of the Program QC. Thus, oip and
Seld blanks will nor be discussed hare. '

3.8.1.1 Reagent Blank

Reagen: blanks are S¢t aside whegever the T822e01s are wsed for praparaton of
samples. The reagear blagk Is wken from the feagent or group of reagenss that is
Lormally vsed for saTnle preparation and tha: does not go drough any of the

v

blank, discussed in Secion 3.8.12, shows the presenca of contamination which may

féparadon steps. Tris feagent diank is normailv not 2nalyzed unless the mechod

-
Id
-

Bave arisex &om the tageans. The reageat blank wil] pe l2belled with the QC
Caich id::c’ﬁca:on, followed by tae lerrar R,

- 19
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£3.12 Mathod Blank
The metted dlazk s 2 preperanorn caped rough il preparziony siaps, except tha-

the reagazis do 00D eome 3 comizes wisy 2 s2zmple. Razider, laborzzory reazan:
feu of 2 real sample. Ideally, the mathod blamk would be preparad

using 3 mamix that is similar to the mamix of the samples Gar are being prepared.

Sincs a refersnce maTix is not available for mamicas other than warer, watar is the L

ocly maix vsed as a method blark. -
[ prepating the method blank, warer is spiked with surrogaras and intercal
sizndards, if appropriate for the method, and the water sample is carried through
S¢ endrs analytcal procedure. The marchod blank is prepared with every batch of

samples tha: is being preparad a: the sarme tme, proviced the batch is no gearer

than tweoty samples. For barches of grearer whan tweaty samples, 2 method blagk
will be prepared for every sub-batch of twenty samiples or part thereof The (

preparzon lot will then indiczta which samples are zssociated with the cew lot

sumber of reagents, )

C e -

The method blank is anzlyzed before any samples are analyzed, and the data of the
analysis are reviewed. If no analytes are found zbove the quantitaton limit,
analyses of the prepared samples may be underiaken.

*

If azalyte concenwations are found above the quandizdon Lmit, analyses of the
associated samples will not be urdertaken’ undl the comwaminadon source is
icendZed and isolated. At this siage the reagen: blank will be apalyzed, If it is
found thar the reagen: Hlazk shows the comtami-aton the samples will be

reprepared using 2 new ot of rezzents,

WEITM . o 3-20



582  Spiked Blank

b e

Toe spiked blazk, or laserzzery conal $2ImDle, sarves 23 a —ezsure of acsuracy of
: doratary, Tae spiked biank is presaras by adding

€. aZjouzns of $P€CZc anzlvias o IZDOT’.’.:CQ’ fi2genr wgsar oo o

prepared for each bateh of wenty or fawes- samoles Qa: a7z prepared a1 the serme

U, Warer is spiked for capain azalyies of iztaress for the LI0TZE0IC paramarars,

spikad blaak is prapared for svery barch of 20 samples

11
[ &)
]
Q
9
[u
o
.‘:'}
K
fi
1]
(5]
1y
&
'

that is subjacrad 10 sampie prepzrzrion, The spike comtains orly selacad analytas
which ars specifed i the perdnent meathods of analysis i the Standard Operzdng

Procaduras.

L 1Y

Preparation of (ae $pikizg mixturs is done in the same Imanner s the prepaszsion o
stancard soludons for calibration, The spddng mixture s also assigned an
ideatifying code, whic is racerdad at the ume of preparing e spikad tlaak,

The spiked biank is carmied through the enrre anzlydeal procedure, and the
concearradions of the spikad anajyres detsrminad. Thass veluzs are accumulazed by
ke QA/QC Sector to Update acceprance citeria and 10 validats dars The spiked
blank forms the backbone of the determination of the reproducibility of dar in the
i2borazory, sincs it is based ap 2 well-chzracterized marrix (warar)_ and is designed
10 be essentially fee of marix efeces. If the spiked blank does not meat established
acceprance criteria, the requirements of the analytical method will be rejjed uzod
determine whether the sample failing the acesprance critaria will be reprepared and
reanalyzed.

383 Spiked Sample

Spiked samples serve o conilnm that the sample mamix is causing cerizin affects
waich precluce the zbiliyy 1o recover analytes using the prescrived method. Thus,

v

the spiked sample is used 02y (0 determine marrix a¥acs.

L
.

9

—
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oe spiced w1 2 spiking soluuon '3 tns sams Tamcer 25 ha sTik2d pizme Ta=z
- - PR -
LUNS AnalyIcal scnema angd the

-

spixad szzmple Wil be procsssed througt tis emmee analvzcal

. rAr ema tram amalimac nT Tartar—ymam
f2COVery OI 122 5pIK2C azalytas w1l be darer—inec,

L urlizng spiked szmuple informaces, greal cars should be izl
devizzons fom accepubiit Tay pe dus ertfier 10 procadure or (0 mzmix efacs,

Cezerally, If the spiked biank associzied with the barch exqibits aczaprable
D . +

Since sazple spikdng is performed befors the sampie is [aidally analyzed, it is

possible tsa: for some parameters the analywe leve! in 1Az sample is so high thar the

.3

soiked amourt IS imsigniScan:  Under those crounsuances, the analyte spike

recovery will be meaningless and nead not be calculated.

-

L1 selecting a szmple for spiking, evary efor will be made 10 choosa 2 feld sample,
azd rot one of the Jeld or wip blanks. This caxn be aczomplished only if the idendry
of tae feld and wip blanks is known in advance. If those samples ars submittad
eurely as dlind samples, then the salection of tae sample to be spiked will be

raadomn
38.4 Sample Duplicate

Either sample or spiked sample duplicaies are run to assess precision of the
laboratery work. Ore in a2 batch of 20 or fewer samples of the same mamix will be
pregareq and analyzed zs 2 sample or spiked sampls duplica:za.

The precision sxhibited by the analyses of sample cr spiked sample duplicaras may
vary due 1o the efect of t9e mamix on the analyses. I that is the
Catch samples will not be reanalyzed unless the approved methed calls for such

acuon,
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382 Extermal Qualiry Con:rol Audit

-

An exterzal quality conool audic wili be periorzed pericdically by Sudmiziog for
azzlysis kaows siancard materials fom 2 soures ower Wan dar Fom waick the
czlipradion swandards ars prepared. These guality contral zudis samities will he

submaitied for analysis by the QA/QC Section, azd Yiey will e analyzad | Oy the same
procsdures as are used for the analysas of sam mples.

o )

The exzernal quality conwol audit will be periormed én 2 quaserly basis, If thers
ar¢ projecs ia the laboratory which have these audi: s;nalﬂs submined by the
project, and where the rasults zrs made knovm 10 the laboratory, then the QA/QC

Secion will mot submit the extermal cuality contwrol aundi: sampies for those
parazmieters wiich are inciuded in project audic samples.

3.8.6 Record Kesping on Analysis of QC Samples

The resulss of the 2nalyses of the QC samples may perzzin to more than oge projec,
sice the sampla preparation area batches samples from potendally saveral sourcss
10 provide for efScian: operaton. Hencs, ths reteval of the QC datz may be
Lecessary for sevaral differen: projects. Tae QC datz is identified by the batching
identfication provided upoz tae preparazon of the samples. Hencs, the retieval of
the daza can be readily achisved by identificas uon of the preparation batch.

For every batch of samples, the identification of tqe Datch will De enrarad ar the
feparaton stage og the appropriate forms. SuiScienr number of copies of the
s will be made 10 fle with SVery project associaias with the bzreh, The resuls

g g

of 152 amalysis of the OC samples will be filed sequaatially by the QC baich number
and will be reciaveg wircugh the baiwch number systam wm:‘ewr it Is nacassary 0
feieve these daza,

g AT PN . 5-2.?
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: ta:ch will be based ¢a the agcepianss of the QC
= Cnes the QC sazples 2-e catermizad to be

-
c iz

[3
[

hi [fp=i= .- | & . i+ ! .
éccepiadle Irmik, the anrra baioy of sazples will ba rejezsas

. o s e
L D¢ recordad witl the ebpropmats projas

29 Useof Surrogates

Toe use of swrogarss in orgznic analysis serves s an addidonal measure of the
acc:prabfliq: of the results, Tha significan: advantage of the use of surrogates is in
measusing recovery againgt g kistorically establishad cesptancs range in the
pertormancs of each analysis, Thus, the datz do nat depend solely on the spiked
blank to assess the quality of each ryun.

Surrogates are compounds tha: zre expected to behave anaiytically in 2 masner
siclar to the target znzivtas, The sm%ogazes are zdded [nto the sampla before the
Preparadon siage is inidated, and sheir recovery is a measure of the efciency of the
exwzcdon. The following Surrogares have been used at CHESTER LapNet and are
ecommended for use in the approved methodology.

WEiNe . 3.




TABLE 523
STURROGATE COMPCUNDS AND TfPICAL_R-ECQ‘v'?.R:}'ES

ED4 METEOD LOMPOUND RECOVERY RANGE
N1/801/3010 Bremockloromethans 0.
Z—Erc::o-l~<'—_"*.[craprc;a::: 70129
L+Dictlorasutaze 70129
H2/602 78000 Bezzotrifinonds 8- 129
604 /80<0 2-Fluerophezol 21-100
o 2.4,5-Tn'brc::npi::nci 0. 123
605 /8050 1-Nagathylarmize 10.84
606 /3060 Dibutylchior=zdae 24-134
608/8080 Dibuzylealorandare 24.154
2.4,5,6-T=Lra:h.iem-m-rﬂc:c 5. 135
609 /8050 2-Fluerabipheayl 43 -116
$10/8510 Bezzo(=)pyreae C15-113
2-Fluorobipheayt 40- 115
611/8110 Isedrin 33141
612/8129 Dibueylehlora=dare P15
615/8150 24DB %0- 140

For GC/MS, standard FPA SuTegate compounds will be used for al] azalyses,
3.10 Establishment of Acteptance Criteria

Establishmenr of acesptances crizeria is necessary in order 1o ba able to detarmige
whether or not quansitative data generated by the laboratory ars within the coprrol
limizs, The principal criteria thar are psed 1o measure the quaiity of the dars ace
accuracy aad precision.

The inival determination of accaptance citeria hinges upon repedtve
Measurements of prepared spiked solutions and detarmination of spike recovery.

Ln
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e
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Th2 peccen: recovery is caleulazed as fSllgws:
C.'Z - Cl

Where: R = Percznirecovery of the araiyre,

R = 100 «x

The measured conceamation of tae analyte

]
A
i

Ci = Thae nadve comcenzaton of the analyte in tha sample
(C1 = 0 for blank spike).

The amounr of anaiyte spiked into the sample,

ie
0

=
-

The aceepred recoveries of the znalytes must be within thres stzndard deviadcadsf
te mear [t should be emphasized tha; recoveries are dependen: upon both the
metiaod of sazple preparation and the sample marix. Taus, recoveres from soil
& 1ot expected 10 be within (ha acceptance Imits as determined for watsr,
Similarly, exzacron by sonicadgn may not show the same fecovery as would an
€xiTacdon via a Soxhler eXmacior. Thus, acceptancs critada must be detarmired
Z2uix by mauix ang mettod by method.

Fraguendy, Saples are spiked a1 the yme of sample preparation, withous knowing
L e znalvtes that ase being spiked inio tze sample are preseat or not, agd without
&owing i these analyes are at levels thar worid maks the spike amoua:

insignifican;  The analyst is caudoped thar recoveries of spikes showld oot be
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-=% accepiziie oresision ©8R8% 15 Q2lzad in 2 simiia- ZzZnern Toa regsion is 2
- . ¥ ud - .

q2asure of e deviaZses 203 the maar gf receduve easuremeany,  Thys

$i23darc Ceviamon ez be yssd a5 2 measure of precision. More Fequeztly, the
relzdve percazr davizeion wil be used becauss, ar besy, me Temazis ars

- M

periormed in duplicata,
The relazive percaz: devizder is datarmminad oy the squaticn;

X1 - Xy

A
o

FRPD = 100 o«

High value for tre agalyte

X

Ell
[0
1
o

>4
—
H

Low value for the analyte

o
n

. X1+ Xy
Xm = mean value for the analyte = _—
2

The results of e determinarion of recoveries and relarve percent deviadons will
be plotrad, indicating the upper and {ower lirits of 2cceprance, and the upper and
lower ing limits. Furure daca will be comsidered aceeptable If recovaras of
spikes aad rejagve devizdons of dupiicates fall within the accepiance crreriz. The
control ctars will be updated regularly, generally requiring 20 dara Points 10 gbraiz
2 valid conirol chart, Tha QC Secdon will maintain tha coawol charts and updaze
them regulasly, whan suificient cara zre coliecied Whenever tga coumo!l chzres é.re
updated azd the aceeptancs [imirs modifed, the QC Secton wil] issue the new limirg
10 the analyrical sacsion of e laborarory ir which the analyses are pericrmad, Itis
the responsinility of the Group Leader 1o assure thar data within their section are
WIthin the acceprages fimire, If they are not, corracdve acdon mus: be inirated
i::m:diately Dy the Croup Leader of the appropriats secior.
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void t2e possiviiy thas out of cacTolsimzvops may arise.

It is not fazsibia, in CTganic azalvsis, to obrajy conmal chars for gvary a:':a."y'r:.
Thus, wiile izifal comra] €l2rs ars cozsmucred for all e paramaras that ace

ci::g;:aj}'z:d, contnueus varifeztion of the conwal is obiained tarough the vse of
SL=Togate compounds aad e spiked blank amalysis. Al gtkar analyies in tha
argamic analysis will be zssumed to be wirhin conrra I thelr relative response 1o the
waternal siandards and SUTOgate have remained consrant

While acaracy and precision form the backbone of the accepiability of quanzitagve
daza, qualitadve idecddcadon i more difficult o cast i1t quanyragve measures,
I organic analysis, the priacipa! eritarion for chromarog;aphic analysis [s the
retenion tme, or reizgve retendon tme. Ralative retection dme is yged with those
=etbods employing intamal siandards. It fs the mors reliable measure becawse it is
less depexncent cn such Piysical parameters as the length of the colump Ig al]
G2ses, ke retention tme for each azalyte, or the reladve retantion dme for the
analyte, will be based on the daza obtained from the nearest stancard. =

' S e

To determine the accspiancs windows for retandon umes, the conrinuing

calibration dacz wil] be cmploysd  For éach compound, the reteariop tmes

Obtained in performing the condnuing calibradons during the period of one wesk
will be averaged and their Standard-deviadon detarmined. The dcceplance window
Wil consist of thres stindard deviatons frop t4e me2a retezdon dme for each
compound. The retention tme acceprancs window will be redetarmined Whenever
e chromztographic columy is changed or the ciromarograghic eondidons altered.
It is the respansiviity of the azmaiyst 1o mainmain ©e records for retention Hme
Titena. Copiss of the established eecepiance windows will be availabie 1o the QC
Section for raiarspca in reviewing work. In mass specTomenic analysis, in additon

o 5 P 5-28
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(0 e ratznrion wome, tha Z2s3 spacr) maner of W0 the suzm
0e used 10 varr® 1z 2z,

.11 Development of Naw or Modified Mechods
Toers zre pezzsicng wlen it 22c2s32ry [ (e laberziony aither g Cavise z pawy
22prcaca to analysis or Zedly an exsuzy method. Tra CrZer may be rasded for

azalyras for whick Froven mediods do pos x5y, or I thay de, ey ars nor applicabla
10 the mazix being handled. The later case is Tequenty e sincarion tha: arises

-

beca¥e of unvsual mamix mrsrferencas,
pPrescribe anzivtea] auproacias 1o
However, in ordsr thar the laberatory
datz, the new mathod must be subje
In order 1o ascarzain method pracision and
by the laboratory withour the establish

Limirs,

When 2 mathod is being modige
azalytas far whi
metod will pe sudject
tastdng, the analy:
exdstng method and the Dew me
produce results thas are starisy
In additon, suffcien: replicate
CTitera may be established. The gew of m
method with the supportng
Manage: for the sectien in which the
Mazager, Wheg approved, the

Iaborazory for clizars whosa wor
otasr

aralys

regulatory agencies,

VO . gm

anzlyzes for which mash
Sl2y use the mezhods with any
cted 10 the repedtive azalyses of

ment of

d, or a cew mathod is being devis
ch an exisdng approved ma
ed to equivalency testing.
&s will be subjecred 1o saveq replicats
thod. To be acceprabls
cally equivalenr or are berter thag the
analyses will be performed to assure

data and docume

netlod may become par of the
X does not recuire

22 Of this manps) to
ods do rot yeu exist
reliznees on ths
2 spiked marix
curacy. No methed will be employed
precizion, accuracy, and de oo

It s not the ing

ac
T on ey

- At s

¢d and tested for
thod is available, a pew or modified
In performing the ¢quivalency
analyses in ﬁarall:cl by the
, the pew method must
old method.
that accapranca
odiffed method will theg be written, the
tation will be reviewed by the Secdon
es will be performed and by the QA/QC
repertolre of tha=
metied approval by EPA or

'
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6.0 DATA HANDLING

= -

TZe dam produced ¥ e vomous souss of cme RO are wirmzialy oka

proCuct Wit Lo¢ lajerziory ofem Zenes, zo: ALY 8 4T zecasszy 10 procucs
..... - Tas 4 f= ¢ - . [ . .

resulis Wil acaaey azd precision, bur it i3 &ls0 cecsssaTy 19 ba zhia 0 maizizin

- - - - - - e - -l .

1oe Teceadiiiyy of tae dars 2nd e 253012700 Of 5215 of datz warh 82cz other. Tra

mc‘ividuzl an2lysts. They are zs- elf, the producans of tha daz. No zmoust of
supervision aad validzdon can comes Tor mistakas ST omr'ssions occiring ar the
demch.  A:r best, superision ard validadgn can cull rhe unsuprored daza
Tracsabiiity of the dara, bowever, perins 10 the mazzar in which the racords z-e
€29t witkin the laboratory as 2 wiole, Because of tis, record kesping in
laberarory, will be addrassad S, Thiswill be followed by a brias discussion of ¢z

3%z review aad relesse, azd regorczg,

(L8

raducdon, datz validzZon,

6.1 Data Reeording

Tre modes of main: t2ining dar= in the va~aus gougs witl diffsr with the mathods of

azalysis. Cenmzin aspecs of record ke2oing have besx addrassed g the;secdion
perzining to the sample log in zzd distibudon of the m:‘ormation_t:::cugh the

ory. The waveller zod the sampie wansfer {orms construte the St step in
the generadon of darz far axy set of sarples.  Sarmples in the laboratory, however,
2re azalyzed [n batwchas, On latge jozs, 2 baich may consdmrs Just a pordon of the
totzl aumber of samples iz the job. For small job, a barck may consist of sampias
Zom several wavelless hangled togetter” Thus, the maiztezazce or resards io te

laborzio

laborziory must also Provics for cross-referancing bazehes and Tavellers.

-

6.1L1 Noteboaks

Cermzin records ars Jaintzized [ gorebooks Dy toe anaivsis, These records =2y
perzin to methods thar ava entiely marouval such zs C22ay of the mearhods in wer
QeisTy, or they mav be used 1o record toustal observadons during the

-

periormiaace of prezatador and asaivses of LEsTumeszal techniquas.  Toess

oI am 6-1
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12 t3¢ anzlyrel secdon for fermanenr archiving,

Users cf the metebooks “il mzizzaiz good labora: OTy pracTices ia theis use. No
pages will be o out of the agtedock; correcdons will be dome by sicgle line—u-
masures, followed by L_r"'a_]_b:v azd darng the correcdos; and each page of th
n0t2200k will te sigied and Gazad by the 2aaiyst ar tha tme SoTies are Made on tha
Page. Tke use of correcdon ta tzze, liquid paper, erasure

COrTesdons is 2ot perminad

6.12  Record Keeping in Sampie Preparation

All records for roucne SaTple prasaraos wiil be kept or standaxc dized forms. Tze
formms will be fllad by e persen preparing the samples. The forms wil] be flled in

imk, with np erzsurss.

If 2a error oczurs, the Preparer will line out the erronecus €Ty oucs, and enter tha

cCriect enzy. The preparss will then imdal and dara tha correcdon

Tze following IICImz50n myst be sgtarad:

a Toe 2calvsis tyme for whics ke sz=iples arz pregaraq ¢ useally e
Beading of the saezz)

b. Tze daze of Preparzaon, and the name of tis Jreparar
C. ize

QC ba;c': idzaiScardon

ve_=r.am 6": -




c. A Ustng of ke S2=7las balng preparad, Lsmg sha iaberatory’s sz—aia
HeEutaintetalote]
s FOT =3ms sammie Usied the quazniy of sasle ez, zeinding o
L5 of meesuremerns (- solic SETpies, use e war weigai)
£ I the method abs for phe addizom of SLT0gates, e for eack
saTple e sotregate ixara Idezff=Ton and he vazty,
eluding umirs ) )
:. For any sa=pie thz: is soikad he idenzTezZor of tha spikdmg mixmie
zod the qua=ryy, nciuding aits
b Tze idezdfcadon of :ha medium of e pregared sazple (La, tha
solvent for orgazic exTacdorn, the acid for meral Pregaradon, “etc.)
and 12e lot mumbers of the reagsnt media L
Tke dpal volume of each prepared sample, inciuding upj-s
i Any unusual observatons. If these are rezorded in 2 2otabook, the
zotebook and pags numbers must be earsred oo the form
In addidon to filling the form, the preparsr must 2iso iabe! tha Preparsd sampiss.
AS 2 minimum the labe] will idezd¥y the sample and the QC baiwch in which the
Sazple bas been prepared. R
¥ien e preparador is csmplete, the form wili be checked for completanass by the
Group Leader and inftizled 2ad dated. The preparer will make as marny copies of
Qe flled form ¢ thers ara different jobs i tke batch, The original ¢f the form will
bs maintained in the Ke of ke preparing secton. The Freparer will then mansfes
e precared sazples with the accompaqying copies of the preparacon records 1o
(e sardon respozsidle for the anzlysis of the prapared sar=ples,
Zxazapies of stagda-g for=s for Dalnrzining the racords in the Sample preparziion
7255 are shown in Figures 6-1 an¢ 6.2,

(93 )
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Casa Numbar (CLP only) o

SO0G Numbar (CLP only) )
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6.13 Record Reeping for [astrement Analysis

XS
V- —— - - s J - Soaw ] P P -~
hSE 7 LsiiTient Zethods CI azz'vsis oroducs OIZiiC T3ces, ClEs, o L22izs.

&

Far every techrique, however, a = log must be o iI:3ined The following

-

information must be enrerag in the run log by the analyst

a Ide)::dﬁczn’on of the anaiysis (uswaily this witl be tha bezding of tze
log

P.

I[dentfcation of the insTument
c. Date of azalysis, ang Idendiczzon of the analyst
d. Ideadfication of the QC batch

Sequendal lising of samples (including twnire inital calibraton of

contnuing calibratom, blanks, spiked blanks, samples, duplicare

samples, spiked samples, erc). This lstdng must be accurate and

sequenaal, and the rup number (where applicable) must be inchuded.
£ Aliquot of prepared sample that is taken for analysis, including unis
g. Aly umusual observations, If these are eatered in 3 notwehook, they

nesd only be summarizad on the form, and the norshook and pags
numbers enterad for further idendficadon of the comments.

Where printouts for ¢ach sample ara obrained separarely, the prinrou: mus: inciude
e idandficzdon of the method of analysis, datz of enalysis, idendSeation of the
analyst, iderrIezrion of the run, jdentifcazon of e QC taick, znd the aliquot of
sample that was used.
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